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INTRODUCTION 


Production  Engineering  PE  Project  559  "Methyl  Centralite  Coated  M10 
Propellant  for  the  25-mra  Bushmaster  Gun  Projectiles"  is  the  research  and 
development  project  intended  to  provide  deterred  single-perforated  (SP) 
and  multi  -perforated  (HP)  H10  propellants  to  the  Bushaaster  gun 
contractor >  Ford  Aeronutronics  and  Communications  Corporation  (FACC)  of 
Newport  Beach,  California.  This  was  directed  by  So*':;  Island  and 
Frankford  Arsenals  through  the  Contracting  Officer's  Representative  at 

Radford  Army  Aranunition  Plant  (RAAP)  at  Radford,  Virginia.  The 
development  of  inhibited  propellants  and  gun  range  improvements  at  RAAP 
were  concurrently  performed  with  developments  in  gun,  projectiles 

(ri S-T,  HEI-T,  and  AP-T) ,  primers,  specifications,  and  other  ammunition 
components  at  FACC. 

The  main  sections  of  this  report  discuss  the  following  seven  phases 
of  work.: 

1.  RAAP  gun  test  facilities 

2.  Evaluation  of  existing  RAAP  propellant  at  FACC 

3.  RAAP  laboratory  and  closed  bomb  studies  of  potential  SP  and  MP 
foreign  and  CONUS  reference  propellants 

4.  Propellant  processing 

5.  Propellant  coating 

6.  Chemical,  physical,  and  internal  ballistic  tests 

7.  Gun  testing  and  recommendations  for  a  future  project  to  improve 
propellants. 

Work  in  most  areas  of  this  project  was  conducted  on  a  best- effort 
basis  with  limited  fundings.  The  work  on  pilot  lots  had  been  completed 
and  production-sized  lots  had  been  produced  before  formal  specifications 
ware  developed  and  unsatisfactory  character!,  tics  associated  with 
propellant  for  the  APDS-T  projectile  were  reported  by  the  customer.  FACC 
performed  all  gun  acceptance  and  evaluation  tests  for  all  pilot  lots 
produced  for  this  project  including  the  final  1000-pound  model  lot 
(KAD-PE-S59'11)  and  two  production  lots  {RAD-PE-559-15  and  16)  for  the 
APDS-T  irojectile.  Some  gun  tests  at  21°C  (70°F)  were  performed  at 
RAAP  with  limited  and  outmoded  ammunition  components  for  lots 
RAD-PE-559-11,  12,  13,  14,  15.  and  16  with  the  APDS-T  projectile. 

A  new  gun  and  components  were  provided  to  RAAP  for  all-  subsequent 
tests.  Also,  all  subsequently  produced  or  modified  lots  were  tested  at 
both  RAAP  and  FACC  using  a  partially  standardized  reference  propellant 
(Lot  RAD-PE-559-16  modified  by  addition  of  0.5  g  potassium  nitrate  salt). 
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ENGINEERING  EFFORT 


Work  Scope  and  Specification 


Propellants  for  the  AP-T,  HEI-T,  and  APDS-T  rounds  of  ammunition  of 
the  Bushmaster  weapons  system  were  developed  into  the  production  stage  as 
the  result  of  this  project.  As  directed,  RAAP  produced  propellant  to  a 
series  of  evolutionary  specifications,  see  appendix  A.  Coated 
propellants  to  be  used  in  lieu  of  target  lots  P-2078  and  P-1929  ware 
produced.  Also  evaluated  was  whether  a  single  propellant,  such  as  OIL 
lot  5554,  could  be  used  for  all  projectiles.  At  a  meeting  on  1.  December 
1975  of  FACC,  Frankford  Arsenal,  Hercules  Incorporated,  and  RAAP 
Contracting  Officer's  personnel,  agreements  upon  tasks  incidental  to 
these  accomplishments  were  made. 

The  tasks  undertaken  by  RAAP  at  the  beginning  of  this  project  were: 

1.  Receive  and  evaluate  Oerlikon  propellant  lots  P-2078  and  P-1929 
from  Wiimuis,  Oerlikon,  AP  propellant  (MUIDEN),  and  CIL  lot  5554  from 
Canada. 

2.  Perform  tests  and  evaluations  at  RAAP  in  screening  ballistics 
parameters  and  developing  "Americanized"  propellants  by  means  of  closed 
bomb,  chemical  and  physical  tests,  using  specification  MIL-P-3984  as  a 
guide. 

3.  a.  Based  on  the  previously  referenced  work,  RAAP  was  to 

manufacture,  test,  and  deliver  four  200  to  400-pound  samples.  Gun 
tasting  at  RAAP  was  to  be  accomplished  using  FACC  supplied:  (1) 

single-shot  test  fixtures;  (2>  cartridge  cases;  {3)  primer  ignition 
systems;  and  (4)  projectiles  and  gauges. 

b.  Samples  of  four  existing  lots  at  RAAP  were  to  be  shipped 
immediately  to  FACC  for  evaluation. 

4.  A  1000-pound  pilot  lot  was  to  be  produced  based  on  the  data  from 
the  preceding  work. 

5.  Technical  progress  reports  on  a  regular  basis  were  required. 

6.  Ballistic  parameters  to  be  measured  were: 

a.  Pressure  versus  time  (from  drilled  cases)  using  Kistler 

transducers 

b.  Muzzle  pressure  versus  time  using  Kistler  transducers 

c.  Action  time  (primer  strike  to  projectile  exit) 

d.  Muzzle  velocity  measured  at  20  to  40  feet  from  the  gun  muzzle 
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e.  Barrel  wear  measurements  were  to  be  made  on  regular  basis  and 
reported  in  progress  reports. 

The  importance  of  meeting  flash  requirements  was  discussed  at  that 
time  but  was  not  made  a  firm  requirement.  Also,  the  need  to  meet 
ballistic  requirement  at  temperature  extremes  -54  to  71°C  (-65  to 
160°F)  was  discussed  but  no  firm  specification  requirements  were 
imposed  on  RAAP.  No  noise  requirements  were  mentioned.  However,  it 
should  be  pointed  out  that  the  APCS-T  specifications  changed  remarkably 
between  1978  and  1981  in  the  following  respects: 


Item 

Specification 
ADMS  567895 

Specification 

AS12013523B 

Effect 

Muzzle  velocity 
correction 
factor,  m/s/m 
(retardation) 

12.5 

0.19 

-10  m/s  at  any 
pressure 

Projectile 
weight,  grams 

132 

Unspecified 
(possibly  135) 

-6.6  m/s/g  per 
gram 

Test  cartridge 
loading,  grams 

+0.1 

+1 

+10  m/s 

RAAP  Gun  Test  Facilities 


Shortly  after  the  project  had  been  funded,  it  was  determined  that 
RAAP 1 s  Ballistic  Range  was  inadequate  for  guns  greater  than  20  mm  in  size 
and  that  the  following  additional  work  scope  wa3  required: 

Addition  to  deflection  fence 

Modification  p.nd  addition  to  chain  link  security  fence 
Reinforced  concrete  foundation  for  gun  mount 
Reinforced  concrete  foundation  for  shed  roofs 
Reinforced  concrete  foundation  for  four  velocity  screens 
Metal  shielding  for  velocity  screens 
Shed  roofs  for  gun  mount. 

Shed  roofs  for  four  velocity  screens 

Adjustable  mounts  (metal)  for  four  velocity  screens 
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An  electrical  solenoid  (firing  mechanism) 

Steel  adapter  plates  for  mounting  25-mm  and  30-mra  guns 

Installation  of  electrical  conduit,  wiring,  in  connection  with  remote 
shell  firing 

Adaptations  to  utilize  existing  safety  interlocks  and  firing  circuits 

Replacement  of  sand  in  tunnel 

Application  of  steel  plate  on  control  house  door 

This  extra  effort  required  the  authorization  of  a  sum  of  money 
considerably  greater  than  had  been  funded  to  the  project,  required  more 
than  a  year  for  accomplishment,  and  resulted  in  RAAP's  inability  to 
accomplish  gun  testing  for  more  than  a  year  after  the  propellant  was 
required  by  the  customr  '  (range  completed  2  February  197/). 
Consequently,  the  Ballistic  Range  improvement  effort  and  the  propellant 
development  effort  became  separate  and  parallel  efforts.  Also,  the 
propellant  development  effort  became  dependent  upon  physical,  chemical, 
and  closed  bomb  testing  performed  at  RAAP  and  gun  testing  performed  at 
FACC.  The  old  RAAP  gun  was  used  to  test  only  lots  RAD-PE-559-11  through 
16  at  21°C  ( 70°F)  using  the  off-the-shelf  threaded  primers.  The  new 
RAAP  gun  system  was  used  to  test  all  subsequently  produced  lots. 

FACC  Evaluation  of  Existing  RAAP  Propellant  for  HEI-T  and  APOS-T 
Projectiles 


Four  samples  of  methyl  centralite  (MC)  coated  SP  H10  propellant 
remaining  at  RAAP  from  20-mm  gun  development  support  effort  (Production 
Engineering  Project  PE-485)  were  shipped  to  FACC  for  immediate 
evolutionary  gun  propellant  and  the  25-mm  Mann  gun  test  data  are 
presented  in  tables  1,  2,  and  3,  and  in  appendix  B.  The  gun  test  results 
from  the  most  satisfactory  of  these  sublots  (Bl)  for  the  APDS-T 
projectile  are  compared  in  figures  1  and  2  with  gun  test  results  from  the 
first  coated  MP  lots  for  the  same  projectile.  MC  had  become  the  coating 
of  choice  because  the  20-mm  program  had  found  other  coating  materials, 
e.g.,  ethyl  centralite  (EC)  and  dibutyl  phthalate  (DBP),  to  yield 
carbonaceous  matter  in  rapid  firing  guns. 

The  ballistic  evaluations  by  FACC  of  the  blended  and  unblended  samples 
from  the  four  sublots  (Al,  A2,  Bl,  and  B2)  of  SP  propellant  from  PF. 
Project  485  led  to  a  request  for  200  and  800-pound  samples  from  the  A  and 
B  sublot  dies,  respectively.  Each  was  to  have  a  specific  percentage  of 
MC  coating.  These  sampler  were  coated  from  existing  uncoated  inventory 
at  RAAP.  Chemical,  physical,  and  closed  bomb  tests  for  these  lots  are 
presented  in  table  4.  To  maintain  die  sublot  identity,  the  lots  were 
designated  to  be  lot  PEI-559-1,  S/L  A3  and  S/L  B3. 
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the  desired  coating  levels  were  obtained  and  PEI  559-1,  A3  sublot 
(4.56%  MC),  proved  to  be  a  satisfactory  propellant  for  the  HEI-T 
projectile  and  the  only  SP  HEI-T  lot  (KAD-PE-559-6)  subsequently  produced 
was  made  to  duplicate  the  PEI  559-1,  S/L  A3  lot. 

The  final  version  of  the  manufacturing  and  coating  procedure  used  for 
propellant  for  the  HEI-T  projectile  is  contained  in  appendix  C. 

All  necessary  preproduction  engineering  work  on  deterred  SP  propellant 
for  the  HEI-T  project  was  completed  with  the  delivery  and  acceptance  of 
pilot  lot  RAD-PE-559-1,  S/L  A3  and  first  production  lot  RAD-PE-559-6. 
The  production  lot  is  being  used  by  FACC  as  the  reference  lot  for  future 
propellant  procurement  for  a  25-mm  gun  system  that  is  to  be 
interchangeable  among  the  forces  of  all  NATO  nations.  The  closed  bomb 
traces  in  figure  3  show  how  the  RAAP  lots  relate  to  each  other,  the 
original  reference  lot,  and  uncoated  blank  stock  with  regard  to  Dp/Dt 
versus  pressure. 

Based  on  acceptance  gun  tests  at  FACC,  MC  deterred  HP  K10  propellant 
developed  for  the  APDS-T  projectile  was  acceptable  through  the  pilot  lot 
(RAD-PE-559-11)  phase  and  through  two  production  lot3  (RAD-PE-559-15  and 
16)  before  any  unacceptable  variables  (pressure  level)  or  attributes 
(flash  and  noise)  were  reported.  These  problems  were  later  studied  or 
resolved  as  directed  by  the  Contracting  Officer's  Representative. 
Therefore,  the  production  engineering  effort  described  hereinafter  which 
led  to  these  lots  will  be  only  partially  applicable  to  the  propellant 
finally  developed  for  this  projectile.  However,  this  report  indicates 
the  reasons  why  the  propellant  produced  at  the  conclusion  of  thi3  project 
required  further  tailoring  during  subsequent  production  efforts.  It  will 
also  disclose  some  probable  ways  the  propellant  can  be  further  improved. 
Although,  as  pointed  out  earlier,  the  final  APDS-T  propellant  ballistic 
specifications  differed  remarkably  from  the  earlier  specifications  and 
required  a  considerably  improved  coated  propellant  product  over  that 
originally  required. 


RAAP  Laboratory  and  Closed  Bomb  Studies 


Studies  of  potential  single-perforated  and  multi-perforated  foreign 
and  CONUS  reference  propellants  were  performed  concurrently  with  efforts 
previously  described.  Canadian  and  Swiss  coated  propellant  lot  samples 
provided  by  FACC,  propellant  samples  coated  at  RAAP  for  previous  PE 
Projects  271  and  485,  and  bas-  grain  propellant  samples  from  PE  Project 
485  coated  with  other  coating  materials  wore  subjected  to  chemical, 
physical,  closed  bomb,  and  heat  of  explosion  (HOE)  tests.  The  results 
are  shown  in  table  5.  Based  on  the  fact  that  lot  CIL  5554  was  being  used 
to  replace  either  lot  P-2078  or  P-1929,  any  of  the  propellant  samples, 
except  the  ones  coated  with  ethylene  dimethacrylate  (EDM)  (possibly 
inadequately)  or  lead  2-ethyl  hexoate,  may  have  qualified  as  replacement 
lots.  Closed  bomb  Dp/Dt  versus  P  traces  for  G54  coated  RAD-PE-485A  SP 
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propellant  were  those  from  lot  P-20/8,  the  original  single-base  HP 
Oerlikon  lot.  as  shown  in  figure  4. 


Although  the  G54  coatings  on  double-  and  triple-base  formulas  have 
proven  satisfactory  for  25-ma  and  30-mm  £uns,  the  Contractor  was  directed 
to  produce  7-perf  single-base  propellant  coated  with  MC  because:  (1)  G54 
coatings  "left  residue  in  gun  barrels,"  (2)  "more  loadability  of 
propellant  was  needed  to  effect  minimum  momentum  fot  the  AP-T 
projectile,"  and  (3)  "dinitrotoluene  (DNT)  coatings  were  corrosive  to  gun 
barrels."  The  laboratory  studies  were  therefore  discontinued. 


MC  Coated  7-Perforation  Single-Base  Propellant  for  the  APDS-T  Projectile 


A  study  using  a  projected  L/D  ratio  of  1.0  (a  2  by  2  factorial  study 
of  MC  coating  levels  and  web  sizes)  was  performed  to  determine  the 
geometry  and  coating  to  be  used  for  future  lots.  The  lots  were  produced 
using  dies  available  at  BAAP  which  resulted  in  obtaining  one  lot  of 
7-perforated  propellant  with  the  same  web  (0.0187  in.)  as  the  target  lot 
(P-2078)  and  another  with  a  smaller  web  (0.0157  in.),  as  intended. 


A  new  coating  procedure  was  developed.  Pilot  lots  were  being  coated 
by  RAAP's  laboratories  to  determine  by  HOE  and  closed  bomb  testing  the 
amount  of  coatings  to  be  applied.  A  long-standing  method  (Old  Method  - 
see  appendix  D)  of  coating  by  steeping  propellant  and  MC  in  water  at 
86°C  (187°F)  for  6  hours  in  a  coating  barrel  required  at  least  twice 
the  amount  of  MC  to  obtain  required  HOE  nnd  closed  bomb  values  than  an 
alternate  1/2-hour  coating  cycle  (New  Method  -  see  appendix  E)  developed 
and  used  at  RAAP  for  another  program.  The  results  by  both  methods  for 
sublots  of  lots  RAD-PE-559-3  and  4  are  contrasted  in  table  6. 


These  data  clearly  indicated  that  increased  propellant  loadability  and 
any  possibility  of  increased  APDS-T  projectile  velocity  required  the  use 
of  the  new  coating  method.  The  new  coating  method,  with  the  exception 
that  cycle  time  was  increased  from  1/2  to  2  hours  commencing  with  lot 
RAD-PE-559-11,  was  used  for  all  subsequent  lots.  AI30,  essentially  the 
same  MC  coating  (2.21)  as  was  predicted  from  this  study  for  the 
RAD-PE-559-4  suuiut  to  duplicate  the  original  reference  lot  (P-2078),  was 
used  for  all  subsequently  produced  acceptable  lots  fur  the  APDS-T 
projectile.  The  dies  used  for  the  RAD-PE-559-4  sublots  were  used  for  all 
subsequent  APDS-T  propellant  production  except  for  one  other 
investigation  (which  was  unsuccessful).  These  dies  produced  exactly  the 
same  propellant  web  as  that  of  the  original  reference  let  (P-2078). 


The  acceptance  test  data  obtained  for  lots  RAD-PE-559-3A,  3B,  4A,  and 
4B  are  presented  in  table  7.  The  FACC  gun  test  data  for  lots 
RAD-PE-559-4A  and  4B  and  blends  of  these  lots  are  presented  in  table  8. 
These  ballistics  data  are  dotted  against  charge  weight  in  figures  1  end 
2  and  are  compared  with  the  best  of  the  SP  MC  coated  lots  (RAD-PE-485-B1) 
for  the  APDS-T  projectile.  The  graphed  data  show  that  pressure  levels 
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would  be  marginal  with  the  lower,  projectile  weights  for  SP  MC  coated 
propellant  (RAD-PE-485-B1)  or  MP  MC  coated  propellant  using  the 
12.5  m/s/m  extrapolation  factor  and  132-gram  projectiles.  Also,  it  was 
indicated  from  previous  tests  that  blends  of  webs  and  coating  levels  did 
not  sufficiently  improve  the  velocity-pressure  relationships  (see  figure 
5  and  6)  although  specification  conformance  probabilities  were  greater 
using  the  old  rather  that  the  new  velocity  correction  factor. 

In  all  cases  studied  with  both  tne  SP  and  MP  propellants  used  for  the 
APDS-I  projectile,  the  MC  coating  level  was  a  very  dominant  factor  in 
determining  velocity-pressure-charge  weight  relationship.  Therefore,  it 
was  indicated  that  the  MC  coating  level  for  future  lots  be  accurately 
ascertained.  The  next  two  series  of  lots  RAD-PE-559-5A  through  5E  and  7 
and  8  were  essentially  produced  to  establish  this  level.  In  the  process 
it  was  learned  that  a  different  mode  of  post  coating  drying  would  be 
required  and  that  longer  coating  cycle  times  (45  and  120  minutes)  were 
beneficial. 


APDS-T  Coating  Studies 


In  order  to  determine  the  proper  MC  coating  level,  approximately  2000 
pounds  of  propellant  were  produced  using  the  established  die 
configuration  and  manufacturin?  procedure.  Seven  pilot  lots,  each  with  a 
specified  coating  level  and  identified  as  lots  8AD-PE-559-5A,  5B,  5C,  5D, 
5E,  7,  and  8,  were  produced  from  this  common  propellant  batch  and  tested 
at  FACC.  The  FACC  gun  test  results  and  the  MC  percentages  (specified, 
used,  and  analyzed)  to  obtain  these  values  are  as  follows: 


Percentage  _ FACC  gun  test  results* 


Lot  RAD- 

PE-559  Specified 

MC 

Used 

Analyzed* 

Velocity, 

m/s 

Pressure, 

MPa 

Charge  wt, 
Z 

5A 

2.70 

2.55 

2.53 

1280 

352 

98 

SB 

3.20 

3.00 

3.03 

1250 

303 

98 

5C 

3.70 

3.49 

3.51 

1215 

2£3 

98 

5D 

1.50 

1.56 

1.39 

1300 

448 

90b 

5E 

2.00 

2.07 

1.89 

1320 

386 

98 

7 

2.00c 

2.10 

1.97 

1322 

386 

98 

8 

2.3SC 

2.08 

2.10 

1317 

465 

96b 

a  132-gram  projectiles  were  used  in  ail  cases. 

b  Pressures  were  report  idly  too  high  to  test  greater  charge  weights. 

c  These  two  batches  were  to  have  the  same  coating  level  as  lot 
RAD-PE-559-5E  which  had  previously  been  produced  and  tested. 
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It  will  be  observed  from  the  preceding  data  that  two  of  the  pilot 
lots,  RAD-PE-559-5D  and  8,  wer»  found  to  yield  unacceptably  high 
pressures.  This  high  pressure  for  lot  RAD-PE-559-5D  could  logically  be 
attributed  to  the  low  quickness  (RQ)  result.  However,  lot  RAD-PE-559-8 
was  found  to  yield  relatively  high  quickness  and  gun  pressure  results  for 
no  measurable  reason  unless  these  could  be  explained  by  coating  time,  the 
only  observed  difference  which  had  inadvertently  been  somewhat  longer  for 
lot  RAD-PE-559-7  tnan  for  lot  RAD-PE-559-8.  For  all  of  the  lots  it  was 
found  to  be  impossible  to  remove  alcohol  acquired  in  the  coating 
operation  by  forced  air  drying  at  60°C  (140°F). 

Alcohol  removal  from  subsequently  produced  lots  was  effected  to  less 
than  one-half  of  a  percent  by  drying  coated  stock  for  48  hours  in  a  water 
dry.  The  results  from  lots  RAD-PE-559-5A  through  E  and  7  and  8  are 
presented  in  table  9. 

The  MC  coating  levels  for  lots  RAD-PE-559-5A,  SB,  5C,  5E,  and  7 
versus  FACC  measured  gun  pressures  and  velocities  at  98-gram  charge 
weights  and  with  132-gram  projectiles  are  shown  in  figure  7.  The  RQ  at 
+32.2°C  (+90°F)  versus  gun  variables  for  these  lots  is  presented  in 
figure  8.  The  data  indicated  that  a  more  energetic  propellant  with  a 
greater  coating  may  be  required. 

Subsequent  lots  were  produced  having  potassium  sulfate  decreased  from 
1.0  to  0.51,  alcohol  eliminated  by  water  drying,  ether  eliminated  by  the 
coating  operation,  and  with  relatively  higher  MC  coating  levels.  The 
ether  level  reduction  ( >  11)  during  coating  i3  greater  than  could  be 
accomplished  in  20  000  hours  of  water  drying  at  50°C. 

On  17  August  1977,  the  gun  test  facilities  at  RAAP  were  available  for 
testing.  However,  testing  was  further  delayed  because  the  projectiles 
had  a  0.995-inch  diameter  while  the  gun  had  a  0.957-inch  internal 
diameter.  The  projectile  diameters  had  to  be  machined  to  be  within 
tolerances  of  132-gram  SP  propellant  projectile  weights. 

Lot  RAD-PE-559-7,  which  was  to  duplicate  lot  RAD-PE-559-5E,  was 
reported  to  be  a  satisfactory  lot  by  FACC.  Four  1000-pound  pilot  lots 
were  ordered  for  a  2  by  2  factorial  length  and  MC  coating  level  study. 
Propellant  with  a  greater  impetus  level  was  desired.  Hence,  the 
decreased  potassium  sulfate  level  (0.5%),  a  longer  coating  time  (120 
minutes)  to  further  remove  ether  and  improve  coating  gradient,  28  to  48 
hour  water  dry  time  to  remove  practically  all  of  the  coating  acquired 
alcohol,  and  a  nitrocellulose  nitrogen  content  as  close  as  possible  to 
13.201  were  specified.  The  specifications  for  these  lots  are  in  appendix 
A-4  (COR  letter,  SARRA-EN  dated  10  November  1977).  The  MC  coatings 
specified,  used,  and  obtained  with  specified  L/D  ratios  and  ballistic 
results  follow: 
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RAAP  gun  tests 
with  98-g  charges 


and  132-g  projectiles 


Lot  RAD- 
PE-559- 

MC  Coating. 
Specified  Used 

1 

Analyzed 

L/D 

Ratio 

Pressure, 

MPa 

Velocity, 

m/s 

11 

2.25 

3.17 

1.92 

1.1 

383 

1321 

12 

2.75 

3.90 

2.37 

1.1 

349 

1283 

13 

2.25 

3.12 

1.84 

1.3 

392 

1327 

14 

2.75 

4.05 

2.26 

1.3 

3.56 

1313 

5E 

2.00 

2.07 

1.89 

1.1 

386* 

1326* 

7 

2.00 

2.10 

1.97 

1.1 

386* 

3  326* 

♦Reference  lots  with 
was  made  in  all  cases 

test  made  at  FACC 

.  A  2  m/s/m  velocity  correction 

Pilot 

mixes  were 

coated 

and  evaluated  from 

each  of  the 

lots  before 

the  lots  per  se  were  coated.  The  pressure-velocity-charge  weight  data  in 
figures  9  and  10  from  preliminary  and  limited  RAAP  tests  showed  lot 

RAD-PE-559-11  to  be  the  most  acceptable  lot.  The  FACC  gun  tests  showed 
lot  RAD-PE-559-11  to  be  acceptable  and  it  was  used  as  the  model  lot  for 
succeeding  production  lots  RAD-PE-559-15  and  16.  These  three  lots  are 
compared  in  figures  11  and  12  with  the  original  Swiss  reference  lot 
P-2078. 

The  old  specification  (ADHS  567895)  in  effect  for  all  of  the 

development  work,  which  required  1.25  m/s/m  velocity  -  corrections  and 
132-gram  projectile  weights,  was  not  too  difficult  to  meet.  The  later 
specification  AS12013532  which  does  not  limit  projectile  weight  (FACC 
apparently  u3ed  135  grams)  and  with  changed  velocity  correction  to  0.19 
m/s/m  is  remarkably  more  difficult  to  meet  (because  propellant  tailoring 
for  a  30  m/s  higher  velocity  at  any  pressure  is  required),  and  could 
require  the  development  of  a  new  propellant. 

The  velocity-pressure-charge  weight  relationships  for  model  lot 

RAD-PE-559-11  and  production  lots  RAD-PE-559-15  and  16  are  shown  in 
figures  11  and  12.  The  effect  of  the  change  in  specified  velocity 

correction  factor  from  1.25  to  0.19  m/s  is  shown  in  the  velocity  charge 
weight  relationships  in  figure  11.  The  effects  of  the  belated 
specification  changes  in  correction  factor  and  projectile  weight  on 
required  propellant  specifications  and  gun  pressures  were  very 
significant. 

Subsequent  to  the  time  that  lot  RAD-PE-559-11  was  produced,  no 
significant  changes  were  made  in  the  manufacturing  or  coating  processes, 
except  that  improved  coating  equipment  was  installed  after  lot 
RAD-PE-559-23  was  produced.  Therefore,  the  process  f.nd  coating  changes 
and  their  effects  were  the  same  up  to  the  time  of  production  of  lot 
RAD-PE-559-15  and  16.  Engineering  effort  normally  ceases  with  the 
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delivery  of  the  first  production  lot.  However,  in  this  case  it  was 
continued  through  the  second  production  lot  which  was  accepted  on  2 
February  1979. 

In  August  1980,  it  was  learned  that  flash  and  noise  problems  had  been 
encountered  in  the  field  at  Fort  Carson,  Colorado,  and  that  1/2  gram 
(1/21)  of  potassium  nitrate  salt  was  being  added  to  charges  from  lot 
RAD-PE-559-16.  Another  lot,  RAD-PE-559-17,  with  potassium  sulfate 
increased  from  0.50  to  1.001,  was  ordered  end  delivered  in  October  1980. 
At  this  time  it  was  learned  that  an  excessive  gun  pressure  problem  also 
existed.  It  was  indicated  that  the  increased  salt  may  have  been  the 
assignable  cause.  Also,  some  questions  of  lack  of  uniformity  of 
propellant  arose.  Because  the  PE  program  should  have  been  concluded  with 
lot  RAD-PE-559-16,  the  production  process  and  product  quality  at  that 
time  will  be  discussed  before  dealing  with  the  subsequent  problems.  The 
chemical,  physical,  and  closed  bomb  test  results  for  the  model  and  three 
subsequent  production  lots  are  shown  in  table  10. 


State  of  the  Art  at  Completion  of  PE  Effort 


The  state  of  the  art  at  the  time  that  RAD-PE-559-17  was  produced  was 
such  that  a  HOE  range  of  10  cal/g  was  observed  among  the  four  lots  (one 
model  and  three  production  lots).  This  compares  favorably  with  a  13 
cal/g  range  for  a  series  of  solventless  formula  (N5)  rocket  propellant 
carpet  roll  lots.  The  reason  for  this  excellent  uniformity  in  energy 
content  is  that  volatile  solvents  were  virtually  eliminated  as 
variables.  The  coating  mode  and  cycle  reduces  ether  (by  more  than  IX)  to 
an  insignificant  variable.  The  48-hour  post  costing  water  dry  cycle  does 
the  same  for  alcohol  (reduces  by  more  than  IX).  Therefore,  more  energy 
is  available  after  coating  for  projectile  propulsion. 

The  amount  of  MC  applied  to  propellant  during  the  coating  cycle  is 
remarkably  dependent  upon  time,  as  illustrated  in  table  10  and  figure 
13.  The  time  involved  in  a  coating  cycle  includes  the  15-minute  time  on 
temperature  at  24°C  (75°F)  when  the  HC  slurry  is  added  to  the 
propellant  with  water  and  alcohol  and  extends  through  the  time  when  the 
batch  is  immediately  cooled  to  room  temperature  and  washed  with  cold 
water . 

Combined  partial  burner  and  chemical  analyses  have  proven  that  MC 
applied  to  obtain  coating  percentages  between  1.26  and  2.77  appear  in 
propellant  strata  in  fairly  constant  percentages  of  the  total  amount 
applied  for  a  given  geometry.  The  following  table  illustrates  the 
percentage  MC  remaining  after  partial  burns  with  blowout  discs  designed 
to  cause  approximately  IX  per  mil  of  disc  thickness: 
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Grain  weight  percentages 
and  MC  coating  percentages  measured 
Partial  burner  after  partial  burn  tests  for  lots  RAD-PB-55S- 

disc  thickness,  20  21  22  23 


mils 

MC 

_wt 

MC 

Wt 

_Mc 

Wt 

Me 

Wt 

Unburned 

100 

ISO 

100 

100 

100 

■no 

100 

100 

7 

84 

97 

83 

96 

80 

94 

99 

96 

25 

29 

61 

32 

61 

22 

62 

26 

66 

40 

20 

55 

20 

52 

0 

51 

20 

60 

Linear  regression  (Y  =  MX  +  b),  slopes  (M),  intercept  (b),  and 
correlation  coefficients  (R2)  for  percent  MC  remaining  (X)  related  to 
remaining  weight  percentage  (Y)  are  in  the  following  table: 


Percent  MC 


Lot  RAD- 

before 

Web, 

Perf 

PE-559-  partial  burn 

M 

b 

in. 

in. 

R2 

20 

1.97 

0.5894 

43.918 

0.0184 

0.0066 

0.994 

21 

2.77 

0.62 

40.668 

0.0181 

0.0064 

0.993 

22 

1.35 

0.5058 

51.205 

0.0194 

0.0058 

0.997 

23 

2.39 

0.4595 

52.357 

0.0195 

0.0054 

0.995 

Therefore,  different  levels  of  MC 

appear  to 

have 

the  same  distribution 

profile  for 

a  given 

perforation 

and  web 

size. 

However , 

significant 

differences 

in  total 

penetration 

and  penetration 

quantity 

at  a  given 

depth  result 

from  very 

small  differences  in  perforation  and  web  sizes.  A 

two-hour  coating  cycle  was  used  for  these  lots. 

As  can  be  seen  in  table  10,  dimensional  and  chemical  analytical 
results  for  model  lot  RAD-PE-559-11  and  production  lots  RAD-PE-559-15, 
16,  and  17  were  nearly  identical  with  the  exception  of  increased 
potassium  sulfate  for  lot  RAD-PE-559-17 .  This  is  enhanced  by  the  fact 
that  HOE  among  lots  varied  not  more  than  10  cal/g  which  is  the  equivalent 
of  a  0.5X  total  of  any  combination  of  alcohol,  ether,  and  MC.  Also,  as 
can  be  seen  from  figure  14,  lots  RAD-PE-559-7,  11,  15,  16,  17  and  Swiss 
lot  P-2C78  {original  reference  lot),  closed  bowu  traces  are  congruent  to 
the  extent  that  these  traces  could  have  been  from  a  single  lot.  Only  lot 
RAD-PE-559-11  deviated  in  Dp/Dt  on  the  upper  side  at  pressures  up  to 
83  MPa  (12  000  psi)  as  though  it  had  received  less  coating  than  the  other 
lots.  The  data  show  this  to  be  true.  Lot  RAD-PE-559-7  coincides  with 
the  final  lot  and  reference  lot  traces  and  it  was  net  as  ballistically 
acceptable  as  lots  RAD-PE-559-15  and  16.  However,  one  must  react  the 
conclusion  that  the  reference  lot  (P-2078)  and  production  lots 
RAD-PE-559-15,  16,  and  17  yielded  remarkably  similar  closed  bomb  test 
traces.  All  closed  bomb  tests  were  conducted  in  a  200  cm3  closed  bomb 
at  32°C  (90°F)  using  a  loading  density  of  0.2  g/cm3. 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
8S  USEO  FOR  GOVERNMENT  PURPOSES  ONLY 


Based  on  the  preceding  test  data  uniformity,  it  would  be  expected 
that  there  would  be  little  difference  in  gun  test  data  among  these  lots. 
The  gun  test  data  obtained  at  either  FACC  or  RAAP  for  98-gram  charge 
weights  from  all  lots  known  to  have  been  acceptable  to  FACC  were 
studied.  These  are  presented  in  the  following  table: 


98-gram  charge 


Pressure, 

Velocity, 

Tested 

Lot  RAD-PE-559- 

MPa 

m/s 

at 

Remarks 

5E 

386 

1320a 

FACC 

All  tests  were  made 

7 

393 

1326a 

FACC 

at  21°C.  All  lots 

11 

379 

1318a 

RAAP 

contained  0.51 

15 

384 

1342a 

RAAP 

K2SO4.  First  two 

15 

357b 

1332 

FACC 

lots  were  coated  for 

16 

389 

1348a 

RAAP 

30  and  45  minutes. 

16 

389 

1332 

FACC 

respectively,  while 

P-2078  (Swiss 

382 

1334a 

RAAP 

lot  11  had  a  24-hour 

reference) 

post  coating  water 

Average  of 

386 

1331.5 

dry.  All  rounds 

averages 

corrected  for  +2  m/s/m 

Std  dev  of 

4.76 

10.24 

to  obtain  muzzle 

averages 

velocity. 

Indicated  upper 

400 

1362 

3  limit 

Indicated  lower 

372 

1301 

3  limit 

a  Indicates  it 

was  known 

or  reported 

that  132 

-gram  projectiles  were 

used. 


b  Value  excluded  statistically. 

From  the  preceding  table  it  is  obvious  that  both  FACC  and  RAAP 
obtained  relatively  high  pressures  for  all  of  the  reference  (or  model) 
lots  and  the  first  two  production  lots.  Also,  the  velocities  at  FACC 
were  10  to  15  m/s  lower  than  those  obtained  at  RAAP  for  the  two 
comparable  production  lots.  Therefore,  2  to  3  more  grams  of  propellant 
(with  15  MPa  or  total  of  401  MPa  additional  pressure)  would  be  required 
by  FACC  to  obtain  specified  velocity  in  cases  designed  to  hold  98  grams 
(the  capacity  of  reference  lot  P-2078)  with  propellant  specified  to  have 
less  loading  density  (0.92  g/cm3  minimum). 

Only  from  lots  RAD-PE-559-11,  12,  13,  14,  15,  and  16  are  comparable 
data  available  from  the  test  gun  originally  supplied  to  RAAP  and  the 
tests  made  at  FACC  with  other  guns  and  ammunition. 
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SUBSEQUENT  PRODUCTION  ENGINEERING  STUDIES 


As  requested,  RAAP  produced  a  5000-pound  lot  (RAD-PE-559-17)  with 
potassium  sulfate  changed  from  0.51  to  1.01  even  though  indications  were 
that  0.5  gram  of  potassium  nitrate  added  to  cartridges  containing  lot 
RAD-PE-559-16  was  the  assignable  cause  for  higher  gun  pressures.  The  lot 
was  produced,  shipped,  and  gun  tested  only  at  FACC.  The  lot  was  found  to 
yield  high  gun  pressures  at  FACC  although  the  only  chemical,  physical,  or 
closed  bomb  difference  between  this  lot  and  lot  RAD-PE-559-15  (the 
reference  lot)  that  could  be  found  was  the  expected  difference  in 
potassium  sulfate  level  (as  previously  pointed  out  in  table  10  and  figure 
14). 

Again  as  requested,  a  500-pound  batch  from  this  lot  was  modified  and 
shipped  to  FACC  where  the  testing  of  the  lot  was  witnessed  by  Hercules 
and  Government  representatives.  The  following  results  were  obtained  for 
this  modified  batch  RAD -PE-559-178  or  RAD-PE-S59-17M  on  4  and  5  October 
1980. 


Average 

Propellant 

Test 

Velocity, 

pressure, 

No. 

charge 

temp. 

Piezo 

Work,  dir 

m/s 

HPa 

rounds 

weight,  gram 

OC 

SSH** 

ATP  1306 

1342 

418 

10 

99 

21 

PCB  1728 

ATP  1307 

1346 

446 

25 

99 

21 

PCB  1761 

ATP  1307 

1346 

401 

21 

93 

21 

PCB  1763 

ATP  1307 

1344 

407 

5 

99 

21 

PCB  1764 

Gauge  number  PCB  1761  was  changed  at  the  writer's  request  and 
pressures  were  lowered  by  39  to  45  HPa  on  succeeding  series  of  tests. 
This  difference  was  considered  to  be  significant  in  results  associated 
with  gauges.  Ho»-~ver,  the  gauge  (PCB  1761)  was  tested  by  FACC  personnel 
and  found  to  be  acceptable. 


Additional  Pilot  Lots 


Also  ordered  at  the  same  time  as  lot  RAD-PE-559-17  were  two  small 
pilot  lots  (RAD-PE-559-I8  and  19)  with  larger  weos  (0.22  and  0.24  inch). 
The  L/D  and  D/d  rates  were  unspecified  except  in  the  specification 
drawing.  The  specification  drawing  requirements  for  these  ratios  were 
used  rather  than  those  desired  but  inadvertently  never  specified. 

These  lots  (see  attached  description  sheets  in  appendix  F)  with  the 
larger  webs  were  produced  and  coated.  However,  the  lot3  became 
contaminated  with  DNT  from  hidden  recesses  of  the  barrel  from  a  previous 
coating  operation.  This  was  discovered  only  during  the  analysis  of  the 
lots  by  a  gas  chromatographic  method  used  to  determine  volatiles  and 
moisture. 
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As  would  have  been  expected,  the  DNT  coated  the  propellant  first  and 
limited  the  amount  of  HC  that  could  be  subsequently  applied.  The 
percentage  of  the  two  coatings  obtained  and  the  amount  of  KG  desired 
follow: 


Closed  bomb* 
at  *90°F 

Web, 

inch 

KC 

Web  difference, 

1 

DNT 

% 

IRQ  RF 

Desb 

Obtc 

Des 

Obt 

Des 

Obt 

Das  Obt 

90.23  100.82 

0.0212 

0.0218 

1.9 

1.23 

20 

-15.75 

0  2.09 

80.83  100.42 

0.0237 

0.0247 

1.9 

1.19 

20 

-20.27 

0  2.45 

&  Results  are  for  lot  RAB-PE-559-18  and  19,  respectively.  Lot 

RAD-PE-S59-1'  wns  used  as  reference  lot. 

b  Des  is  desired 
c  Obt  is  obtained 

It  will  be  noted  that  although  the  RQ  was  high  and  the  total  coating 
was  high  by  at  least  11,  the  force  was  1001  or  higher. 

The  closed  bomb  traces  for  these  lots  wore  different  from  any  other 
lot  produced  in  tha  Bushmaster  series.  The  Dp/Dt  versus  P  traces  between 
pressures  of  41  and  83  HPa  (10  000  and  20  000  psi)  were  remarkably  better 
in  slopes  and  intercepts  than  those  obtained  from  any  of  the  other  lots. 
These  traces  are  shown  in  figures  15  and  16.  The  gun  tost  results 
obtained  from  the  product  of  this  coating  process  (see  appendix  G)  were 
also  unique  and  favorable  as  would  have  been  predicted  from  the  closed 
bomb  results. 

As  directed,  several  other  lots  and  blends  of  lots  (RAD-P2-559-24 
through  30)  were  produced.  These  efforts  are  summarized  in  appendix  G. 
It  is  remarkable  that  each  test  of  each  lot  or  blended  batch  produces  an 
entirely  different  result.  Perhaps  this  is,  as  observed  earlier, 
entirely  the  result  of  gauge  bias. 

The  following  results  have  been  reported  for  lot  RAD-PE-559-16  at 
21°C: 


No. 

Pressures, 

Velocity, 

Charge  vt, 

sailed 

rounds 

HPa 

m/s 

grams 

y*\ 

20 

370  &  384 

1334  St  3  342 

99.7 

No 

20 

3;2  S,  362 

1336  &  1360 

99.7 

NO 

20 

373 

1345  Si  1360 

99,7 

Yes 

40 

>32 

1350 

99.7 

Yes 

20 

‘‘24  &  422 

1353 

93.7 

Yes 

20 

402 

1325 

99.5 

Average 

unsalted 

573 

1345 

Average 

sa.ltad 

420 

14 
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It  appears  that  the  addition  of  0.51  of  potassium  nitrate  did  increase 
pressures  by  47  MPa  without  affecting  velocity,  assuming  no  gauge  or 
other  component  bias. 

The  APDS-T  propellant  and  coating  process  developed  up  to  the  changes 
in  projectile  weight,  velocity  correction  fcctor,  and  propellant  formula 
change  to  increased  potassium  sulfate  are  contained  in  appendix  H.  All 
description  sheets  obtained  for  this  project  are  shown  in  appendix  F. 


CONCLUSIONS 


1.  A  completely  acceptable,  MC- coated  SP  propellant  was  developed  for 
the  25-mm  HEI-T  Projectile.  The  acceptable  reference  lot  is 
RAD-PE-559-6(HE)  and  the  description  sheet  for  this  lot  is  attached  in 
appendix  F. 

2.  A  study  of  coating  materials  for  the  APDS-T  projectile  using  SP  M10 
propellant  disclosed  that  Paraplex  654  and  EC,  in  single  or  double 
coatings  or  with  DBP,  were  as  effective  as  MC  coatings. 


3.  /.  unique  production  and  coating  process  using  alcohol,  water,  and  KC 
was  established  for  HP  H10  propellant  such  that  the  Swiss  reference  lot 
performance  was  equaled  or  bettered.  It  would  not  have  been  possible  to 
produce  satisfactory  propellant  with  the  previous  MC  coating  process. 


4.  The  two-stage  application  of  DNT  and  MC  effected  improved  Dp/Dt 
versus  P  relationships. 


5.  The  most  acceptable  APDS-T  lots  studied  by  closed  bomb  tests  during 
this  project  were  ranked  in  order  of  acceptability  as  follows: 


Lot 


Remarks 


1. 

CAD  5554 

MC  coated  Canadian  w/crganic  lead 

2. 

CIL  3331 

MC  coated  Canadian  w/organic  lead 

3. 

P-1929 

Oerlikon  camphor  coated  SP 

4. 

RAD-PE-559-18 

MC  and  DNT  coated 

5. 

RAD-PE-559-19 

MC  and  DNT  coated 

6. 

HRS-7 

German  EC-DRP  coated 

7. 

RAD-PE-559-21 

MC  coated  MP  M10 

8. 

RAD-PE-559-16 

MC  coated  MP  H10 

9. 

RAD-PE-559-17 

MC  coated  MP  M10 

10. 

RAD-PE-559-7 

MC  coated  MP  H10 

11. 

RAD-PE-559-15 

MC  coated  HP  H10 

12. 

RAD-PE-559-23 

MC  coated  MP  H10 

13. 

P-2078 

Camphor  cost  Oerlikon  ref 

14. 

RAD-PE-5S9-11 

MC  coated  MP  M10 

salts 

salts 
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RECOMMENDATIONS 


1.  Longer  coating  times,  varied  alcohol  to  water  ratios,  and  different 
coating  cycles  should  be  evaluated  to  determine  whether  the  25~ram  APDS-T 
propellant  can  be  improved. 

2.  The  DNT  and  MC  coating  process  discovered  during  this  project  should 
be  further  evaluated  to  determine  whether  it  can  be  used  to  produce 
improved  coated  MP  M10  propellant. 

3.  Other  coatingr,  particularly  Paraplex  G54,  should  be  evaluated  witn 
SP  M10  propellant  to  determine  whether  an  improved  APDS-T  propellant  can 
be  produced. 

4.  The  pressure  gauge  uniformity  problem  should  be  thoroughly  studied. 
If,  for  example,  gauges  with  low  sensitivities  do  give  high  pressures 
such  as  those  observed  on  14  and  15  October  1980,  then  specification 
limits  should  be  set  on  gauge  sensitivities  or  correction  to  some 
standard  conditions  should  be  made  for  each  gauge. 

5.  The  study  of  M1Q  formula  propellant  with  basic  lead  carbonate  or 
other  lead  salts  is  highly  recommended. 
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Table  1.  Chemical  and  physical  data  for 

sublots  of  single-base,  single-perforated 
propellant  for  20-mm  gun 


Item 

Nitrocellulose,  %  (13.15%N) 
Diphenylamine ,  % 

Potassium  sulfate,  % 

Methyl  centralite,  % 
Graphite,  % 

Six-hour  M&V,  % 

Bulk  density,  g/cm 
Physical  dimensions: 

Mean  length,  in. 

Mean  outside  diameter,  in. 
Mean  perforation,  in. 

Mean  web,  in. 


PE  Prolect  485 

Sublot  number 

S/L  A1 

S/L  A2 

S/L  B1 

S/L  B2 

94.25 

92.48 

94.82 

92.82 

0.55 

0.57 

0.52 

0.51 

0.79 

0.85 

0.79 

0.76 

4.26 

5.95 

3.74 

5.80 

0.11 

0  15 

0.13 

0.11 

0.44 

0.63 

0.62 

0.75 

0.9892 

0.9805 

0.9933 

0.9985 

0.067 

0.067 

0.052 

0.055 

0.0043 

0.0042 

0.0235 

0.0257 
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Table  3.  FACC  gun  tests  of  PE-485  sublots  of  MC-coated, 
M10  single-perforated  propellant  from  20-mm 
program  with  121.5-gram  AP-T  projectile 


Rc’ind 

Prop. 

sublots 

Chg  wt, 
g 

TA, 

ms 

1 

A1 

75 

5.25 

2 

A2 

75 

6.03 

3 

B1 

75 

5.37 

4 

B2 

75 

6.35 

5 

B1 

80 

— 

6 

B1 

85 

5.71 

7 

B1 

90 

5.49 

8 

B1 

95 

5.31 

9 

Bl* 

97 

5.07 

10 

B1 

98 

5.19 

11 

Bl 

100 

4.91 

12 

Bl/Al 

75/25 

4.47 

13 

B1/A2 

75/25 

4.57 

14 

B1/A2 

85/15 

4.56 

Pm, 

Pc, 

Vm,* 

MPa 

MPa 

m/s 

Remarks 

. 

27.7 

278.6 

1091 

Specs 

27.0 

181.4 

971 

1372  +15  m/s 
390.2  MPa,  max 

27.7 

291.7 

1280 

100  g  case 
capacity .  Data 

25.6 

152.4 

923 

indicate  that 
FACC  test  slug 

28.5 

209.0 

1081 

weighs  135  g 

31.2 

255.8 

1177 

33.7 

297.2 

1203 

35.7 

339.3 

1293 

37.0 

359.3 

1322 

37.7 

368.2 

1328 

37.0 

402.0 

1361 

— 

404.8 

1349 

— 

369.6 

1322 

_ 

393.1 

1332 

*Desired  or  greater  velocities  are  underlined  along  with  corresponding 
acceptable  pressures.  The  velocities  probably  are  corrected  by 
twelve  rather  than  two  m/s/m. 
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Table  4.  Acceptance 

test  results  for 

25-mm  lots  559- 

•1,  A3  ar.i  B3 

Lot  PEI-559-1 

Lot  PEI-559-1 

Constituent 

Specification3 

(S/L  A3) 

(S/L  B3) 

Nitrocellulose ,% 

Remainder 

92.14 

92.51 

(13. 12%N) 

Diphenylamj  ne ,  % 

0.50  to  1.25 

0.62 

0.67 

Graphite ,  % 

0.40,  max 

0.17 

0.14 

Methyl  centralite,  % 

In  parenthesis 

4.56 

3.88 

(3.90,  nom) 

Potassium  sulfate,  % 

0.10  to  1.0 

0.81 

0.89 

Total  volatiles ,  % 

2.35,  max 

1.70 

1.91 

M&V ,  % 

1.00  +  0.25 

1.14 

1.18 

Residual  solvents ,  % 

1.10,  max 

0.65 

0.73 

HOC,  cal/ g 

N/A 

846.1 

862.7 

Expected  charge  from 

(121. 5f 

102 

100 

HOE  for  AP-T,  g 

Expected  charge  from 

(177 f 

92 

90 

HOE  for  HE,  g 

Dimensions,  inch 

Length 

— 

0.071 

0.070 

Diameter 

— 

0.0527 

0.0556 

Perf  diameter 

— 

0.0053 

0.0056 

Web 

— 

0.0236 

0.0251 

Stability,  methyl  violet  test 

Heat  test,  134.5  C, 

40  ,  minimum 

50 

50 

minutes 

No  explosion,  hours 

5 ,  minimum 

D+ 

5+ 

Closed  bomb  test,  200 

3  ,  ,b 
cm  bomb 

3 

Loading  density,  g/cm 

0.1  0.2 

0.1  0.2 

Relative  quickness. 

-57°F 

92.51  88.55 

84.10  83.92 

percent  average 

+90  °F 

117.29  106.31 

109.45  99.67 

+165°F 

135.32  123.42 

128.68  113.59 

Relative  force. 

-57°F 

100.29  99.02 

99.79  99.26 

percent  average 

+90  °F 

101.80  100.81 

101.44  99.67 

+165°F 

102.65  102.85 

102.48  101.92 

^Projectile  weights  and  specification  at  start  of  program. 
RAD-PE-271-1  tested  at  90°F  was  used  as  the  standard  because  it 
more  closely  approximated  CAD  5554  (depleted)  in  RQ  and  RF. 
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Table  9.  Methyl  centrallte  coating  studies  for 
propellant  for  APDS-T  projectile 


559-5A 

559-5B 

Propellant  Delivered,  lb 

109 

110 

HC  Blend  No. 

BC-15058 

BC-15058 

Nitrogen  Z 

13.19 

13.19 

Solvents 

Total  Z 

0.92 

0.92 

Alcohol  Z 

35 

35 

Ether  Z 

65 

65 

SR  build  up  (hours) 

64 

64 

SR  time  (hours) 

24 

24 

WD  tine  (days) 

26 

26 

Methyl  centrallte 

Coating  cycle  (hours) 

3/4 

3/4 

FAD  after  coating  (hours) 

104 

104 

Nitrocellulose,  Z 

95.6? 

95.22 

Diphenylaaine,  Z 

0.90 

0.86 

Graphite  Z 

0.16 

0.16 

Methyl  centrallte  Z 

2.53 

3.03 

Potassium  sulfate  Z 

0.94 

0.89 

Residual  solvents  Z 

1.38 

1.15 

Alcohol  Z 

0.98 

0.72 

Ether  Z 

0.40 

0.43 

Moisture  (  1  +.25)  Z 

1.16 

1.08 

Total  volatiles  Z 

2.54 

2.23 

Hygroscopicity  Z  j 

1.24 

1.25 

Bulk  Density  (g/cm  ) 

0.9947 

0.9994 

Heat  of  explosion  (cal/g) 

872.1 

861 

Die  SP  Spec 

Length,  in. 

0.130 

0.130 

Diameter  in. 

0.147 

0.147 

Pin  diameter,  in. 

0.014 

0.014 

Av  web  (green) ,  in. 

0.0263 

0.0263 

Finished 

Length,  in. 

0.0923 

0.0923 

Diameter,  in. 

0.0947 

0.0947 

Perf  diameter,  in. 

0.0083 

0 .0083 

Av  web,  in. 

0.0178 

0 .0178 

L/D 

0.98 

0  .98 

D/d 

11.38 

11.38 

Length  var  (Z) 

2.70 

2.70 

Diameter  var  (Z) 

2.59 

2.59 

Web  diff  (Z) 

11.96 

11.96 

Outer  web,  in. 

0.0189 

0.0189 

Inner  web,  in. 

0.0168 

0.0168 

Gun  test  at  Ford  Aeronutroni.es 

Velocity  70*F  (1350  +  15  m/s) 

1230 

1250 

-65* 

160* 

Pressure 

Av  chamber  pressure 

70*F  (402  MPa  max) 

352 

303 

(+0.72  S.  D.) 
-65*F  (496  MPa  max) 
(+5  S.  D.) 
160*F  (496  MPa  max) 
(+5  S.  D. ) 


Charge  weight  g 

Action  time  (6.0  ms  max) 

70* 

-65* 

160* 

98 

98 

RQ  Z 

95.5 

91.3 

RF  Z 

97.7 

98.0 

Std  lot 

P-2078 

P-2078 

559-5C 

559-5D 

559-5E 

559-7 

559-8 

110 

106 

107 

474 

488 

BC-15058 

BC-15058 

BC-15058 

C-15058 

C-15058 

13.19 

13.19 

13.19 

13.12 

13.12 

0.92 

0.92 

0.92 

0.92 

0.92 

35 

35 

35 

35 

35 

65 

65 

65 

65 

65 

64 

64 

64 

64 

64 

24 

24 

24 

24 

24 

26 

26 

26 

26 

26 

3/4 

3/4* 

3/4* 

1-1/8* 

3/4* 

104 

96 

96 

96 

96 

94.75 

96.72 

96.19 

96.32 

96.17 

0.88 

0.88 

0.88 

0.83 

0.83 

0.16 

0.10 

0.09 

0.12 

0.13 

3.51 

1.39 

1.89 

1.97 

2.08 

0.86 

0.91 

0.95 

0.88 

0.92 

1.04 

1.17 

1.11 

1.29 

1.20 

0.65 

0.80 

0.74 

0.98 

0.91 

0.39 

0.37 

0.37 

0.31 

0.29 

1.04 

0.91 

0.83 

0.92 

0.70 

2.08 

2.36 

2.58 

2.21 

1.90 

1.25 

1.34 

1.22 

1.28 

1.24 

0.9794 

0.9844 

1.0005 

1.0005 

1.008 

847.2 

901.2 

889.7 

883.2 

886.3 

0.130 

0.130 

0.130 

0.130 

0.130 

0  .147 

0.147 

0.147 

0.147 

0.147 

0.014 

0.014 

0.014 

0.014 

0.014 

0 .0263 

0.0263 

0.0263 

0.0263 

0.0263 

0.0923 

0.0923 

0.0923 

0.0923 

0.0923 

0.0947 

0.0947 

0.0947 

0.0947 

0.0947 

0.0083 

0.0083 

0.0083 

0.0083 

0.0083 

0.0178 

0.0178 

0.0178 

0.0178 

0.0178 

0.98 

0.98 

0.98 

0.98 

0.98 

11.38 

11.38 

11.38 

11.38 

11.38 

2.70 

2.70 

2.70 

2.70 

2.70 

2.59 

2.59 

2.59 

2.59 

2.59 

11.96 

11.96 

11.96 

11.96 

11.96 

0.0189 

0.0189 

0.0189 

0.0189 

0.0189 

0.0168 

0.0168 

0.0168 

0.0168 

0.0168 

1215 

1300 

1320 

1320 

1326 

1306 

1354 

283 

448 

386 

385.6 

393 

371-9 

464.8 

428.1 

98 

90 

98 

98 

96 

83.6 

96.8 

P-20/8 

105.0 

98.9 

P-2078 

101.9 

98.6 

P-2078 

-3.3 

3.5 

3.4 

102.70 

98.12 

P-2078 

3.9 

104.89 

98.96 

P-2078 

~»'iihsd  at  coating  tenperature  from  IS  to  25  minutes,  rather  than  dropping  immediately  to  room  temperature  at  the 
end  of  coating  cycle  and  washing  with  cold  water.  These  vere  the  only  batches  thus  treated. 
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Table  10 


Acceptance  test  results  for  lots  RAD-PE-559-11, 
15,  16  and  17 


559-11 


559-15 


559-16 


559-17 


3K 

'  *V  Propellant  Delivered ,  lb 

971 

4810 

6999 

*1 

NC  Blend 

C-15104 

C-15134 

C-15228 

LJ 

Nitrogen  Z 

13.16 

13.16 

13.16 

dczS 

Solvents 

Total  Z 

0.92 

0.92 

0.92 

[*-y 

Alcohol  Z 

35 

35 

35 

H' 

Ether  Z 

65 

65 

65 

f  u  • 

r,V, 

SR  build  up  (hours) 

12 

(70*)  32  (1/8  in.  PJ.) 

32 

•;V. 

SR  time  (hours) 

34 

(70*)  32  (1/4  in.  P.P.) 

32 

HI 

WD  time  (days) 

12 

(95*)  24  (1/4  in.  PJ.) 

24 

m 

Methyl  centralite 

coating  cycle  (hours) 

2 

2 

2 

FAD  after  coating  (hours) 

24 

48 

48 

5032 
C-15315 
13.  a  5 


Avg  Std  Dev 
N/A  N/A 


0  .92 

35 

65 

32 

32 

24 


<& 


vS* 

'vCv 


Nitrocellulose,  Z 
Dlphenylamlne,  Z 
Craphlte  Z 
Methyl  csncralita  Z 
Potassium  sulfate  Z 
Total  volatiles  Z 
Moisture  (1  +  .25) 
Residual  solvents 
Alcohol  Z 
Ether  Z 

ttygroscopicity  , 
bulk  Density  (g/cn  ) 

Heat  of  explosion  (cal/g) 
Loadabllity,  g 


Die 

Length ,  in. 

Diameter  In. 

Pin  diameter,  in. 

Av  web  (green),  in. 

Finished 
Length,  in 
Diameter,  ln/~ 

Perf  diameter,  in. 
Av  web,  in. 


L/D 

D/d 

Length  var  (Z) 
Diameter  var  (Z) 
Web  diff  (Z) 

Outer  web  “  in. 
Inner  web  -  in. 


Gun  test  at  Ford  Aeronutronlcs 


Velocity  70*F  (1100  +  15  m/s) 
-65* 

160* 

Pressure 

Av.  chamber  pressure 

70*F  (402  MPa  max) 
(+9.72  S.  D.) 
(496  MPa  max) 
(+5  S.D.) 

160 °F  (496  MPa  max) 
(+5  S.  D.) 


-65°F 


Charge  weight 
Action  time  (6.0  ms 
70* 

-65* 

160* 


max) 


RQ  Z 
RF  Z 
Std 


lot 


97.89 

100.42 

P2-559-7 


357 


27 


2 

48 


96.71 

96.34 

96.28 

95.88 

96.30 

0.339 

0.89 

0.86 

0.86 

0.83 

0.86 

0.024 

0.17 

0.20 

0.19 

0.14 

0.175 

0.0265 

1.92 

2.24 

2.41 

2.15 

2.18 

0.204 

0.48 

0.56 

0.45 

1.14 

N/A 

N/A 

2.48 

2.01 

1.93 

1.68 

2.03 

0.35 

1.18 

1.23 

1.00 

1.24 

1.16 

0.111 

1.30 

0.78 

0.93 

0.44 

0.86 

0.356 

0.30 

0.41 

0.24 

0.32 

0.086 

0.48 

0.52 

0.20 

0.40 

0.174 

1.38 

1.38 

0.99 

1.33 

1.27 

0.188 

1.01 

1.011 

1.011 

0.999 

1.008 

0.0059 

897.4 

900.5 

889.9 

892 

895 

4.87 

102 

103.6 

101 

102.2 

1.31 

0.110 

0.110 

0.110 

0.110 

N/A 

N/A 

0.147 

0.147 

.  0.147 

0.147 

0.014 

0.014 

0.014 

0.014 

0.026 

0.026 

0.026 

0.026 

0.1062 

0.0996 

0.0980 

0.104 

0.102 

0.0038 

0.0949 

0.0941 

0.0931 

0.0935 

0.0939 

0.00078 

0.0077 

0.0068 

0.0064 

0.0064 

0.0038 

0.00061 

0.0180 

0.0186 

0.0187 

0.0186 

0.0195 

0.00032 

1.12 

1.06 

1.05 

1.11 

1.085 

0.035 

12.35 

13.89 

14.44 

14.59 

13.92 

1.023 

1.97 

1.65 

2.07 

1.83 

1.88 

0.182 

1.55 

2.22 

1.59 

1.96 

1.83 

0.319 

17.09 

8.31 

5.62 

8.78 

9.95 

4.909 

0.0196 

0.0194 

0.0192 

0.0194 

0.0194 

0.00016 

0.0165 

0.0179 

0.0181 

0.0178 

0.0176 

0.00073 

1306 

1348 

1342 

373 


418 


98.3 

99.7 

99 

3.4 

3.3 

3.22 

101.95 

100.76 

100.33 

100.24 

100.01 

99.09 

PE-559-11 

PE-559-15 

PE-559' 

Figure  1.  FACC  gun  test  of  first  RAAP  MC  coated  M10  SP  and  M10  MP  pilot  lots  with  132  and 

121.5  gram  projectiles  at  21°C  (70°F)with  1.25  m/s/m,  muzzle  velocity  correction  factor 
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10  x  10J 


10  x  lO* 


Pressure,  psi 


Figure  3. 


Closed  bomb  traces  of  EEI-T  pilot  and  production  lots  compared  with 
uncoated  base  grain  blank^and  the  griginal  Olikeron  reference  lot  P-1929 
(loading  density  0.2  g/cm  ,  200  cm  closed  bomb  90°F  testing  temp). 
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TOxlCP  10  x  10 

Pressure,  psi 


3  3 

Figure  4.  Closed  bomb  traces  (200  cm  bomb,  0.2  g/cm  loading  density  and  90°F) 

'■bowing  close  relationship  betwsen  Paraplex  G54  coated  laboratory  sample 
and  original  reference  lot. 
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Figure  8.  Relative  quickness  at  21°C  (70°F)  and  velocity  and  pressure  relationships  for  132-gram 

APDS  projectiles  with  12  m/ a/m  velocity  corrections  for  lots  RAD-PE-559-5A,  B,  C,  E,  and  7. 
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Velocity  -  charge  weight  relationship  for  RAAP  gun  tests 
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Figure  15.  Comparison  of  Lot  RAD-PE-559-15  with  dual-coated 
(MC  and  DNT) lot  RAD-PE-559-19. 
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Thick  undotted  line  is 
composite  of  15  traces  i 
from  Lot  RAD-PE-559— 15 
1  III!! 


10  x  10 


10  x  10 


Pressure,  p.si  at  +90°F 


Figure  16. 


Comparison  of  lot  PvAD-PE-559-15  with  dual-coated  (MC  and 
DNT)  lot  RAD-PE-  559-18 
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APPENDIX  A 
SPECIFICATIONS 


A-l.  Propellant  Requirements  for  Single-Base,  Single  Perforated, 
Methyl  Centralite  Coated  CR  B  325,  RSA-1 


A-2  Propellant  Requirements  for  the  AP-T  and  HEI-T 
Rounds  and  Modifications  of  Scope  of  Work 


A-3  Special  Request  Order  of  Propellant  Manufacture 
A-4  Product  Specification  for  25- mm  APDS--T  Propellant 


A-5  Product  Specification  for  25-mm  Cartridge,  APDS-T, 
M791 
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APPENDIX  A-i 


Propellant  Requirements  for  Single-Base,  Single  Perforated,  Methyl 
Centralite  Coated  CR  B  325,  RSA-1 


Propellant  Chemical  and  Physical  Requirements  (1) 
Nitrocellulose,  SPEC  MIL-N-244  % 


(1)  Military  Standard  286  Applies 


47 


Remainder 


Nitrogen  in  Nitrocellulose  % 

13.15 

± 

0.05 

Diphenylam/.ne,  SPEC  MIL-D-98  % 

0.50 

to 

1.25 

Graphite,  SPEC  MIL-G-135  (max)  % 

0.40 

Methyl  Centralite,  SPEC  MIL-M-19719  % 

3  min 

Potassium  Sulfate,  SPEC  MIL-P-193  % 

0.10 

to 

1.00 

Total  Volatiles  (max)  % 

2.35 

Moisture  and  Volatiles  % 

1.00 

+ 

0.15 

Residual  Solvents  (max)  % 

1.10 

Hydro scopicity (max)  % 

1.80 

Heat  Test  134. 5 °C 

A.  Discoloration-minutes  to  salmon  pink 

40 

B.  Explosion  Hours 

5 

Dust  and  Foreign  Matter  (max)  % 

0.10 

Bulk  Density,  g/cc 

0.90 

to 

1.050 

Dimensions  -  In. 

Mean  Length  (L) 

0.073 

to 

0.085 

Mean  Diameter  (D) 

0.060 

to 

0.066 

Mean  Diameter  of  Perforations  (d) 

0.006 

to 

0.010 

Mean  WEB  (W) 

0.025 

to 

0.030 

gi^s56 
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APPENDIX  A- 2 


Propellant  Requirements  for  the  AP-T  and  HEI-T 
Rounds  and  Modifications  of  Scope  of  Work 


I .  Propellant  Description 


The  propellant  requirements  for  the  AP-T  and  HEI-T  rounds  are  as  follows: 

7  MP  Single  Ease 
HEI-T  AP-T 


Projectile  Weight  (grams) 
Available  Chamber  Volume  (cm^) 
Projectile  Travel  (mm) 

Nominal  Bore  Diameter  (mm) 

Shot  Stare  Pressure  (psi) 
Action  Time  (M-Sec) 

Interior  Ballistics 


187 

92.2 

1867 

25 

3,000 

<5 


132 

98 

1867 

25 

2,000 


Muzzle  velocity  (fps) 
Muzzle  Pressure  (psi) 
Peak  Chamber  Pressure  ( 
Barrel  Travel  Time  (ms) 


3600  +  50  (min) 
6000  (max) 
56.6  (ambient) 
3.0 


4400  +  50 
5000  (max) 

56.6  (ambient) 


Propellant  Characteristics 


2800  - 
330,000 


Max.  Isocliorlc  Flame  Temperature  -  2800  2800 

Mass  Impetus  (  Ft  Lb  330,000  330,000 

Lb 

A  common  ignit.cn  system  will  be  provided  for  both  the  rounds.  Initially, 
the  ignition  system  for  both  these  rounds  will  be  the  M115  primer  with 
approximately  1,3  grains  Class  6  black  powder  booster.  An  improved 
ignition  system  is  being  developed  and  will  be  provided  when  available. 


Samples  of  propellants  for  both  these  rounds  will  be  screened  at  the 
propellant  plant  and  then  shipped  to  Aeronutronic  for  evaluation  iu 
standard  test  gun  using  standard  propellant  for  comparison. 


A  gun  will  be  provided  to  the  propellant  manufacturer  for  development 
testing.  Final  ballistics  evaluation  of  propellant  will  be  done  at 
Aeronutrortic.  test  facilities. 


It  is  estimated  that  six  samples  of  each  of  the  two  types  of  propellant 
will  be  required  for  preliminary  evaluation.  Size  of  these  samples 
required  is  approximately  6-18  pounds  each. 
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/>eronutronic  will  supply  standard  components  with  a  prime  booster  system 
common  to  both  the  AP  and  HE-1  rounds. 


Larger  quantities  of  the  candidate  propellant  (1000  lb  lots)  will  be 
required  for  propellant  characterization.  It  is  estimated  that  approxi¬ 
mately  16,000  rounds  will  be  evaluated  at  the  Aeronutronic  test  facility. 


The  entire  program  calls  for  750,000  rounds. 


Time  Frame 


A  copy  of  the  ammunition  schedule  is  attached.  The  nropellant  development 
program  will  start  in  January  1976  and  will  be  completed  in  June  1976. 


A  total  of  75,000  rounds  are  to  be  delivered  in  February  1977.  These  are 
broken  down  as  follows: 


TP  Rounds 


50,000 


HEI-T 

TP-T 


12,500  25  goo 

-  12,500  °,uuu 


75,000  rounds 


"V'Vo 
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APPENDIX  A-3 

Special  Request  Order  of  Propellant  Manufacture 

‘  ^  _.  —  f  IV 

BEPirr’-'  1,A‘“ 

..  r.r:: 

RAD?On.J  . 

*il4b 


1  0  NOV  1977 

SARRA-EN 


Manager 

Hercules  Incorporated 
Radford  Army  Ammunition  Plant 
Radford,  Virginia  24141 


Dear  Sir: 


Reference  ia  maos  to  a  meeting  held  at  this  installation  on  2  November  1977, 
concerning  the  25nm  Bushmaster  Work  Program  (PS-559) . 

Within  funda  aval labia  under  PS-559,  Propellant  for  25am  Bushmaeter, 
authority  is  granted  to  produca  the  following  propellant  lota: 


.  Pounds 

L/D 

MC  Coating.  *  percent 

a.  2000 

l.l 

(a)  1000  lbs,  2.30X 

(b)  1000  lbs,  1.70X 

b.  2000 

1.3 

(c)  1000  lbs  to  be  determined 

(d)  100Q  lbs  /«t  a  latar  date 

*  Select  final  (a)  and  (b),  and  (c)  and  (d)  from  preliminary  coating 
and  firing  (Mann  Gun)  and  closed  boob  (a)  and  (b)  to  ba  blendabla. 

The  following  process  changes  from  lota  PE- 559-7  and  PS-559-8  apply: 

a.  K;so4  reduced  to  0.50  percent. 

b.  Nitrogen  content  high  side  of  spac.  (12.2QX). 

Cc  Dr*  e^jua»meeA» 

Sincerely  yours. 


CHARLES  E.  FLYNN 
Contracting  Officer's 
Represent at ire 
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4-29-76 


MODIFICATION  OF  SCOPE  OF  WORK 

BUSHMASTER 

PE-559 

1.  Change  from  methyl  centralite  which  is  not  available  in  U.S. 

Try  other  coatings.  Suggest  we  try  EDM,  Paraplex,  ethyl  centralite. 

Send  10  lb  samples  of  promising  candidates  to  Aeronutronic  Ford  for 
evaluation. 

2.  Coat  900+  lbs.  Lot  A3  (A1  &  A2)  at  4.75%  MC. 

3.  Discuss  need  to  reduce  action  time. 

Reduce  coating  level. 


4.  Coat  200  lbs  EotfBT  with  3.90%*  MC.-  ~  - 


5.  a.  Try  multiple  perf  grain  (7)  for  AP. 

Start  with  single-base 

Make  small  lot  with  7MP  similar  to  Oerlikon  dimensions,  but  with  Lot  B 
formula  with  methyl  centralite. 

b.  Mo  objection  to  double-base  if  it  meets  flame  temperature  requirements. 

•s 

c.  No  objection  to  triple-base  if  nitroguanidine  can  be  obtained  in  USA 
(or  Canada) . 


6.  Send  components. 

Send  primed  ca  jes  and  projectiles  -  AP  and  TP. 
Send  modi.  'tion  to  crimper. 


7.  Send  propellants  specifications  for  AP  and  HEI-TP  rounds. 


*  Analyzed 
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REVISIONS 


OESCP'PTION 


LIMITED  RELEASE  PER  EO  C33179 


APPROVED 


“r  sep  is  an 


THIS  DOCUMENT  CONTAINS  INFORMATION  LICENSED  TO 
AERONUTRONIC  FORD  CORPORATION.  USE  OF  SUCH  INFORMATION  IS 
LIMITED  -O  EVALUATION  WITHIN  THE  GOVERNMENT.  AWARD  OF 
CONTRAC.  I  TO  AERONUTRONIC  FORD.  AND  ADMINISTRATION  OF 
CONTRACT  DAAA09-7S-C-KMS  AND  OTHER  AERONUTRONIC  FOKD 
CONTRACTS:  PROVIDED.  HOWEVER,  AFTER  GOVERNMENT  ACCEPTANCE 
OF  THE  BUSHMASTE?.  TECHNICAL  DATA  PACKAGE  (  TOP)  UNDER  CON¬ 
TRACT  DAAA09-7S-  C-2341,  ANY  INFORMATION  HEREIN  WHICH  IS  ALSO 
CONTAINED  LN  SAID  TOP  BECOMES  USABLE  BY  THE  U.  S.  ARMY  UNDER 
LICENSE  AS  SPECIFIED  IN  SAID  TOP. 


♦Now  known  as  Ford  Aerospace  &  Corununications  Corporation,  Aeronutronic  Division 


THIS  (DOCUMENT  IS  THE  PROPERTY  OF  AERONUTRONIC  FORO  CORPORATION.  MAY  NOT  BE  .COPIED  WITHOUT  THE 
OWNER'S  AUTHORIZATION,  AND  WILL  BE  RETURNEO  TO  AERONUTRONIC  FORD  CORPORATION  ON  REQUEST. 


contract  mo. 


PREPARED  BY 


CHECKED  BY 


DAAA09-75-C-2043 


AERONUTRONIC  FORD  CORPORATION* 

AERONUTRONIC  OlViSION  NEWPORT  BEACH.  CALIFORNIA  92663 


PROPELLANT,  CARTRIDGE, 
25MM,  ARMOR  PIERCING  -  TRACED 


COOE  lOENT  NO. 


09205 


PAGE  1  OF  12 
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1 .  SCOPE 

1.1  This  specification  covers  propellant  for  use  in  armor  piercing- 
traced  (AP-T)  25  millimeter  (mm)  cartridge  (see  6.1). 

2.  APPLICABLE  DOCUMENTS 

2.1  Government  documents.  The  following  documents  of  the  issue  in 
effect  on  date  ot  invitation  tor  bids  or  request  for  proposal,  form  a  part 
of  the  specification  to  the  extent  specified  herein. 

SPECIFICATIONS  ' 

j 

Military  , 

MIL-N-244  nitrocellulose 

STANDARDS 
Mi lie ary 

MII.-STD-105  Sampling  Procedures  and  Tables 

for  Inspection  by  Attributes 

MIL- STD- 286  Propellants,  Solid,  Sampling, 

Examination  and  Testing 

-MIL- STD-1168  Amnur.ition  Lot  Numbering 

DRAWINGS 
U.S.  Armv 

C9256486  Container,  Packing  PA  54,  Wood  With 

Metal  Liner  (Modified  M24  Box  for 
Smokeless  Powder) 

F7549033  Container,  Metal,  Universal,  M24  for 

Propellant  and  Explosives,  Assembly 
and  Details 


'■'.ivv  \v\vyvi.  v\v.  *.'.  •.*  •  •.  *  •■ . 
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20-4-77 

Packing  and  Marking  of  Box,  Packing 
for  Smokeless  Powders 

76-4-46 

Box,  Packing,  Metal  Liner  (Copper) , 
M24,  for  Smokeless  Powders 

76-4-56 

Box,  Packing,  Metal-Wood,  M17  for 
Smokeless  Powders 

8858577 

Marking  Diagram  and  Sealing  of 
Container,  Metal,  Universal,  M25 
for  Shipping  of  Propellant 

8858848  '  *'  J 

Marking  Diagram  and  Sealing  of  Metal 
Lined  Wooden  Packing  Boxes  for  Ship¬ 
ment  of  Propellant  • 

OTHER  PUBLICATIONS 

U.S.  Army 

4  •  • 

•  K 

AMCR  715-505,  Vol.  8 

Ammunition  Ballistic  Acceptance 

Test  Methods 

TEC?  700-700,  Vol.  HI 

Manual  of  Test  Methods  for  3raall 

Arms  Anmunition 

(Copies  of  specifications,  standards,  drawings,  and  publications  required  by 
suppliers  in  connection  with  specific  procurement  functions  should  be  obtained 
from  the  procuring  activity  or  as  directed  by  the  contracting  officer.) 

3.  REQUIREMENTS 

3.1  Chemical  composition  and  physical  properties.  The  finished  propel- 
lant  shall  comply  with  the  requirements  specified  herein.  Applicable  tests  for 
chemical  composition  and  physical  properties  of  the  propellant  shall  be  per¬ 
formed  in  accordance  with  the  procedures  set  forth  in  MIL-STD-286. 


O 


3.1.1  Composition.  The  propellant  shall  be  of  a  conventional  single  or 

double  base  composition.  « 

•  •  ** 

3.1.2  Nitrocellulose .  Nitrocellulose  recovered  from  the  rework  of  pro¬ 
pellants  or  new  nitrocellulose  with  the  nitrogen  content  not  fully  meeting  the 
requirements  of  MIL-N-244  may  be  used  in  lieu  of  or  in  combination  with  com¬ 
plying  nitrocellulose.  Propellant  so  manufactured  shall  comply  with  all  chem¬ 
ical,  physical,  and  ballistic  requirements. 

3.1.3  Products  of  combustion.  The  products  of  combustion  of  the  propel¬ 
lant  shall  not  be  corrosive  to  the  gun  barrel. 

54 
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'•>’  3.1,4  Flame  temperature.  The  propellant  shall  have  an  isochortc  flame 

temperature  of  not  greater  than  3060  Kelvin  (K) .  The  Hirschfelder  method  of 
calculation  shall  be  used. 

3.1.5  Stability.  The  propellant  shall  be  stable  ana  compatible  with 
materials  it  contacts.  Stability  tests  shall  be  performed  in  accordance  with 
MIL- STD- 286. 

3.1.6  Bulk  density.  The  bulk  density  of  this  propellant  shall  be  not  less 
than  0.94  grams  per  cubic  centimetre  (g/cc). 

3.2  Balllst ics .  The  propellant,  tdien  loaded  into  the  appropriate  test 
cartridges  (see  £.!}),  shall  comply  with  the  ballistic  requirements  as  specified 
in  the  following  subparagraphs. 

3.2.1  Muzzle  velocity  (V0).  At  plus  21.1  plus  or  mirtus  1.1  degrees 
Celsius  '  ),  the  average  value  of  V0  plus  0.72  standard  deviation  shall  not 
fall  above  or  below  the  following  when  using  a  132  gram  (g)  Armor  Piercing 
Practice  (APP)  projectile  (see  6.3). 


VQ  ♦  0.72  S  £  1356  metres  per  second  (m/s) 

VQ  -  0.72  S  <  1326  m/s 

The  standard  deviation  of  the  group  shall  not  exceed  10  m/s.  A  correction 
factor  of  1.25  m/s  per  metre  for  the  APP  projectile  shall  be  applied  to  the 
recorded  velocity  at  the  measured  range  to  obtain  initial  VD.  A  total  of 
20  shots  each  shall  be  fired  during  lot  acceptance  at  minus  53.9  degrees  C, 
plus  21.1  degrees  C,  and  plus  71.1  degrees  C. 


3.2.2  Pressure. 


3. 2. 2.1  Chamber.  Simultaneously  with  the  muzzle  velocity  measurements 
(see  3.2.1),  the  chamber  pressure  shall  be  measured  with  a  Kistler  Model  607B 
pressure  transducer  (or  equal).  Prior  to  pressure  measurement,  the  sample 
cartridges  shall  be  conditioned  at  minus  53.9  degrees  C,  plus  21.1  degrees  C, 
and  plus  71.1  degrees  C.  The  maximum  average  pressure  (?max)  values  obcained 
from  20  firings  at  each  temperature  shall  satisfy  the  following: 

♦21.1  degrees  C:  P  ♦  0.72  S  <  4079  kg/cm2 

P  ♦  5.14  S  £  5062  kg/cm2 

-53.9  degrees  C:  P  ♦  5.14  S  £  5062  kg/ cm2 

♦71.1  degrees  C:  P  ♦  5.14  S  £  5062  kg/cm2 


3. 2.2.2  Muzzle.  The  muzzle  pressure  obtained  with  test  cartridge  shall 
not  exceed  458  kilograms  per  centimetre  squared  (kg/cm^)  at  plus  21.1  plus  or 
minus  1.1  degrees  C. 

3.2.3  Action  time.  The  maximum  action  time  (from  primer  contact  to  bullet- 
barrel  exit  time)  in  milliseconds  (ms)  shall  not  exceed  6.0  ms  at  any  cartridge 
temperature  from  minus  53.9  to  plus  71.1  degrees  C. 


4,1 

■acc 

cci. 


K 


THE  INFORMATION  CONTAINED  HEREIN  SHALL. 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONLV 


ADMS 567895 

the  contract  or  order,  the  supplier  may  use  his  own  or  any  ocher  facilities 
suitable  for  the  performance  of  the  inspection  requirements  specified  herein, 
unless  disapproved  by  the  procuring  activity.  The  procuring  activity  reserves 
the  right  to  perform  any  of  Che  inspections  set  forth  in  the  specification  where 
such  inspections  are  deemed  necessary  to  assure  supplies  and  services  conform  to 
prescribed  requirements. 

4.1.1  Quality  assurance  terms  and  definitions.  Reference  shall  be  made 
to  MIL- STD- l 09  to  define  quality  assurance  terms  used. 

4.2  First-article  sample.  After  inspection  at  source  in  accordance  with 
the  production  lot”  acceptance  tests  for  the  first  lot  as  cited  in  table  II 
(acceptability  shall  be  based  on  results  of  initial  tests  only,  second  tests 
are  not  permitted),  a  quantity  of  the  first  acceptable  production  lot  (as  pre¬ 
scribed  by  the  procuring  activity)  shall  be  submitted  to  a  procuring  activity 
approved  facility  for  first-article  testing.  The  first  production  lot  shall 
have  been  manufactured  in  the  same  manner,  with  the  same  materials,  equipment, 
processes,  and  procedures  as  will  be  used  in  subsequent  production  lots  and 
shall  be  packed  in  accordance  with  the  contract  or  order.  The  first- art icle 
sample  shall  be  inspected  at  a  procuring  activity  approved  facility  for  all 
the  applicable  requirements  of  the  drawings  and  specifications. 

4.2.1  First- article  sample  failure.  Failure  of  the  sample  to  comply 
with  requirements  of  the  drawings  and  specifications  shall  result  in  sample 
disapproval.  Determination  as  to  acceptability  of  any  first- article  sample 
shall  be  based  upon  result,  of  initial  tests  only,  and  no  second  tests  shall 
be  permitted  on  that  first-article  sample.  In  the  event  of  first-article 
failure,  disposition  of  the  first  production  lot  shall  be  determined  by  the 
procuring  activity. 

4.3  Inspection  provisions.  In  all  chemical,  physical,  and  ballistic 
testing,  the  use  ot  the  equipment  specified  and  the  methods  of  test  prescribed 
in  this  specification  and  other  documents  referenced  therein  shall  be  mandatory. 

4.3.1  Lot . 

4. 3. 1.1  Submission  of  product.  The  product  shall  be  submitted  in  accor¬ 
dance  with  MIL-STD-105.  ^ 

4. 3. 1.2  Size  of  lot.  The  propellant  lot  size  shall  be  as  agreed  upon 
between  the  supplier  and  the  contracting  officer,  provided  the  formation  of 
the  lot  is  in  accordance  with  MIL-STD-105. 

4. 3. 1.3  Lot  identification.  Each  lot  of  oropeiiant  shall  be  identified 
with  a  lot  number  in  accordance  with  MIL-STD-1168 . 

4.3.2  Sampling.  Random  representative  samples  shall  be  taken  by  random 
selection  of  one  container  from  each  identifiable  increment  of  the  lot.  A 
random  sample  of  five  containers  shall  be  selected  from  these  representative 
samples.  From  each  container  selected,  a  sample  shall  be  taken  such  that 
aggregate  ruantity  shall  be  sufficient  for  the  required  chemical,  physical, 
ballistic,  and  ballistic  uniformity  tests.  These  samples  shall  be  poured  into 
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Table  II.  Conditioning  and  testing  by  lots 


Testing  requirements  by  lots 


Conditioning  requirements  by 
characteristics 


Conditioned  and 
fired  at 

temperatures  (a) 


article 


+71 .1*C 

;tests  (c) 

— 

r  • 

Production 

acceptance 

lot 

tests 

First 

lot 

1 

Second 

to 

fifth 

lot 

Sixth 

lot 

on 

Chemical  com¬ 
position  and 
physical 
properties 


Muzzle  velocity 

Chamber  pressure 

Muzzle  pressure 

Ac  t ion  t  ime 

Smoke 

Flash 

Fou1 ing 


Velocity 

uniformity 


Barrel  erosion 
Air  space 


NOTES: 


(a)  Cartridge  cases  for  pressure  test  to  be  drilled  prior  to  being 
stored  at  specified  temperature. 

(b)  Except  hygroscopicity. 

(c)  First- art icle  sample  tests  are  performed  by  the  procuring 
activity. 

(d)  Squares  marked  "X"  indicate  conditioning/ test ing  to  be  performed 


V*  V 


$ 
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clean  containers,  immediately  closed  with  a  hermetically  tight  seal  and  identi¬ 
fied  as  "Representative  Sample"  with  a  label  showing  the  container  number  from 
which  the  sample  was  taken,  the  lot  number,  propellant  nomenclature,  packing 
date,  manufacturer,  manufacturing  plant,  and'  total  weight  of  the  lot  as  packed. 
Prior  to  conducting  lot  acceptance  tests,  these  samples  shall  be  permitted  to 
attain  room  temperature,  then  equal  portions  sufficient  to  make-  the  required 
quantity  of  a  composite  sample  shall  be  taken  from  each  "Representative  Sample" 
and  blended.  This  composite  sample  shall  be  placed  in  two  separate  containers, 
immediately  closed  with  a  hermetically  tight  seal  and  identified  respectively 
as  "Chemical  Sample"  and  "Ballistic  Sample".  These  containers  shall  be  further 
identified  by  the  container  numbers  from  which  the  composite  sample  was  taken, 
the  lot  number,  propellant  nomenclature,  packing  date,  manufacturer,  manufactur¬ 
ing  plant,  and  total  weight  of  the  lot  as  packed.  The  balance  of  the  propellant 
remaining  in  each  of  the  "Representative  Samples"  shall  be  used  to  perform  the 
velocity  uniformity  test. 

4.3.3  Tests.  The  following  tests  shall  be  performed  in  accordance  with 
the  provisions  of!  4.4. 

4. 3. 3.1  Chemical  composition  and  physical  properties.  The  sample  quantity 
of  propellant  to  be  tested  for  tne  chemical  composition  and  physical  properties 
requirements  specified  herein  shall  be  as  prescribed  in  MIL-STD-286.  In  the 
event  of  failure  of  the  sample  to  comply  with  the  requirements  of  -3.1,  the  pro¬ 
cedure  of  note  (a)  of  table  III  shall  apply. 

4. 3. 3. 2  Ball ist ics .  The  ballistic  tests  shall  be  made  in  accordance  with 
table  II  to  determine  compliance  with  the  requirements  of  the  cartridge  (with 
I32g  APP  projectile)  for  vtoich  the  propellant  is  intended.  The  "Ballistic 
Sample"  shall  be  subjected  to  all  of  the  tests  prescribed  in  table  III. 

4. 3. 3. 2.1  Velocity  uniformity.  Cartridges  loaded  with  each  of  the  "Repre¬ 
sentative  Samples^'  shall  ' be  tested  for  velocity  uniformity.  These  tests  shall 
be  conducted  only  at  ambient  conditions.  Ten  rounds  from  each  of  the  "Repre¬ 
sentative  Sanples"  shall  be  loaded  at  the  same  charge  weight  established  for  the 
"Ballistic  Sample".  The  velocity  shall  be  averaged  for  each  10-round  test  and 
the  standard  deviation  determined.  Criteria  for  "Ballistic  Sample"  charge 
e*ta  velocity,  variation  of  "Representative  Sample"  velocity  from  that 

of  '  Sample"  and  .standard  deviations  for  "Representative  Sample"  veloc¬ 

ities 

a.  "Ballistic  Sample"  and  "Representative  Sample"  muzzle 
velocity  of  1341  m/s  (VQ  +0.72  S  <  1356  m/s,  VQ  -  0.72  S 
>  1326  m/s). 

b.  "Representative  Sample"  and  "Ballistic  Sample"  muzzle 
velocity  standard  deviation  shall  be  less  than  or  equal 
to  10  m/s. 
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Table  III.  Ballistic  sample  tests 


Test 

Requirement  paragraph 

Muzzle  velocity 

3.2.1  • 

Pressure 

3.2.2 

Action  tine 

3.2.3 

•  *•  S 

Smoke  and  flash 

3.2.4 

■  • , 

Fouling 

• 

3.2.5, 

*  * 

Barrel  erosion 

3.2.6 

Air  space 

3.2.7 

Extreme  temperature 

3.2.8 

Velocity  uniformity 

3.2.1 

NOTES: 

-  (a)  Failure  of  the  propellant  to  comply  with  tue  requirements 
of  3.1  or  3.2  shall  be  cause  for  rejection  of  the  lot 
subject  to  testing  of  a  second  sample  for  the  character- 
istic(s)  in  which  failure  occurred.  The  second  test 
shall  be  made  using  the  original  sample,  provided  suf¬ 
ficient  propellant  remains.  If  additional  propellant 
should  be  required,  it  shall  be  taken  from  the  same 
boxes  of  propellant  from  which  the  initial  "Representative 
Samples"  were  obtained.  Failure  of  the  second  sample  to 
comply  with  the  requirements  of  the  characteristic's) 
under  test  shall  be  cause  for  rejection  of  the  lot.  The 
above  provisions  for  testing  of  a  second  sample  shall 
apply  to  the  second  and  subsequent  production  lots. 
Accept/reject  decision  for  first  production  lot  and  first 
article  sample  snail  be  based  upon  results  of  initial  test 
only,  and  no  second  tests  shall  be  permitted. 

(b)  Velocity  and  pressure  may  be  fired  either  separately  or 

simultaneously,  as  prescribed  in  the  appropriate  inspection 
equipment  list. 

(c)  Performed  by  the  procuring  activity  only. 
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Failure  of  the  propellant  to  comply  with  the  criteria  of  the  uniformity  test 
shall  be  cause  for  rejection  of  the  lot  subject  to  testing  of  a  second  'ample. 
The  second  test  shall  be  made  using  propellant  from  the  original  container  in 
which  sample  failure  occurred  in  the  initial  test.  The  second  sample  shall  con- 
r-ist  of  20  rounds.  The  criteria  shall  remain  the  same.  Failure  of  the  second 
sample  to  comply  with  the  criteria  of  the  uniformity  test  shall  be  cause  for 
rejection  of  the  lot. 


4. 3. 3. 3  Packing  and  marking  inspection.  Inspection  of  packing  and  marking 
to  determine  compliance  with  the  requirements  of  5.1  and  5.2  shall  be  as  pre¬ 
scribed  by  the  procuring  activity  {see  6.2). 


4.3.4  Inspection  equipment.  All  tests  shall  be  made  using  equipment  listed 


on  the  applicable  .inspection  equipment  list. 
4.4  Test  methods  and  procedure. 


4.4.1  Chemical  composition  and  physical  properties.  The  applicable  tests 
jhall  be  performed  in  accordance  with  the  procedures  set  forth  in  MIL- STD-286. 


4.4.2  Ballistics .  Ballistic  tests  listed  in  4. 3. 3.2  shall  be  performed 


in  accordance  with  AMCR  715-505  or  TECP  700-700,  as  applicable,  and  methods 
developed  specifically  for  the  25mm  cartridge  and  the  following. 


4.4. 2.1  Loading  of  test  cartridges.  The  propellant  sample  selected  in 
accordance  with  4.^.2  shall  ae  used  to  load  test  cartridges  (see  6.3)  with 
the  charge  weight  established  to  obtain  the  specified  average  corrected  velocity. 
When  once  established  for  a  particular  propellant  lot,  this  charge  weight  may 
not  be  varied  while  the  same  lot  is  being  tested.  The  test  cartridges  to  be 
used  for  any  velocity  and  pressure  tests  shall  be  loaded  by  a  method  capable 
of  maintaining  propellant  charge  weight  uniformity  cO.l  g. 


4. 4. 2. 2  Extreme  temperature.  The  tes  :  cartridges  shall  be  conditioned 
and  fired  as  indicated  in  taole  II  and  3.2.8.  Characteristic(s)  applicable  to 
the  cartridge  under  test  shall  be  tested  in  accordance  with  4.4.2. 


5.  PREPARATION  FOR  DELIVERY 

5.1  Packing. 


5.1.1  Level  A  (worldwide  shipment  and/or  long  term  storage)  Unless 
otherwise  specified  oy  the  contracting  officer  (s_e  6.2),  the  propellant  shall 
be  packed  in  clean  airtight  containers  conforming  to  Drawings  76-4-46,  76-4-56, 
F7549033,  or  C9256486. 
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5. 1.1.1  Container  integrity  verification.  Immediately  prior  to  packing, 
containers  listed  in  5.1.1  snail  be  subjected  to  an  internal  pressure  of  0.5  to 
1.0  pounds  per  square  inch  (psi)  by  a  method  satisfactory  to  the  procuring 
activity.  A  water  manometer  shall  be  assembled  in  the  system.  A  drop  of 

0.7  inch  or  more  on  the  manometer  in  15  seconds  shall  be  cause  for  rejection 
and  the  container  removed  from  the  lot. 

5.1.2  Level  B.  Packing  shall  be  as  specified  in  5.1.1. 

5.1.3  Level  C  (CONUS  shipment  and/or  short  term  storage).  Unless  other¬ 
wise  specified  by  the  procuring  activity,  the  propellant  snail  be  packed  in 
standard  commercial  containers  acceptable  by  common  or  other  carrier  for  safe 
transportation  to  the  point  of  delivery,  at  the  -lowest  cost, 

« 

5.2  Marking .  .  •  '* 

5.2.1  Levels  A  and  B.  The  containers  shall  be  sealed  and  marked  in 
accordance  with  Drawings  20-4-77,  8858577,  or  8858848.  Markings  shall  also 
include  the  date  of  manufacture  of  propellant  (month  and  year). 

5.2.2  Level  C.  Containers  shall  be  marked  on  the  top  and  side  with  the 
same  markings  as  required  for  the  top  and  side  of  the  box  shown  on  Drawing 
8858848.  Markings  shall  also  include  the  date  of  manufacture  of  propellant 
(month  and  year). 

5.2.3  Special  marking.  All  packed  containers  (level  A,  B,  or  C)  shall 
have  a  printed  label  atiixed  to  the  side  with  the  following  information: 

NOTICE 

AFTER  FIVE  YEARS  FROM  DATE  OF  MANUFACTURE,  APPROVAL  BY  THE 
RESPONSIBLE  ENGINEERING  AGENCY  IS  REQUIRED  PRIOR  TO  THE 
LOADING  OF  THIS  PROPELLANT  INTO  SMALL  ARMS  AMMUNITION. 

5.3  Palletization.  All  level  A  shipments  shall  be  palletized  in  accor¬ 
dance  with  instructions  furnished  by  the  procuring  activity.  Palletization  is 
not  required  for  level  B  or  C  shipments. 

6.  NOTES  *  ‘  * 

6.1  Intended  use.  Propellants  procured  undur  this  specification  are 
intended  to  be  used  In  ammunition  for  the  25mm  &..shmaster  weapon. 
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6.2  Ordering  data.  Procurement  documents  should  specify  the  following: 

a.  Title,  number,  and  date  of  this  specification. 

b.  Applicable  technical  data  package. 

c.  Provisions  for  the  supply  of  the  following,  when 
applicable:' 

»  t  ,  . 

(1)  Test  equipment. 

(2)  Production  cartridges. 

(3)  Production  components. 

/  **  J 

(4)  Reference  cartridges. 

(5)  Recerence  propellant. 

d.  Applicable  packing  container  (see  5.1). 

e.  Whether  inspection  of  packing  and  marking  is  required 
and,  if  so,  pertinent  details  (see  4. 3. 3. 3). 

f.  Provision  for  the  submission  of  acceptance  inspection 
reports  containing  propellant  description  sheets  and 
ballistic  acceptance  test  results  for  each  lot  of  pro¬ 
pellant  presented  to  the  procuring  activity. 

6.3  Definition  of  appropriate  test  cartridge.  The  appropriate  test  cart 
ridge  for'all  propellant  acceptance  tests  snali  oe  the  same  caliber,  type,  and 
model  for  which  the  propellant  is  intended  and  shall  be  assembled  from  compo¬ 
nents  manufactured  under  production  conditions  as  follows: 

a.  Propellant  under  test. 

b.  Primed  cartridge  case. 

c.  Projectile  as  applicable. 

d.  Case-to-projectile  crimp  to  meet  required  bullet  pull* 

'  levels.  *  •*  -  * 

The  test  cartridge  shall  also  be  waterproofed  and  crimped  as  specified  on  the 
appropriate  cartridge  drawing. 
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Special  Request  Order  of  Propellant  Manufacture 
.  -  —  -  t*  .w  t. .  y 


Bt.“' 


RA D?or,.:  :  — 

8A-:  MU=. 


1  D  Niv  1977 


SAES4-EN 


Manager 

Hercules  Incorporated 
Radford  Army  Ammunition  Plant 
Radford,  Virginia  24141 


Dear  Sir: 


Reference  ia  made  to  a  meeting  held  at  this  installation  on  2  November  1977, 
concerning  the  25am  Bushmaster  Work  Program  (PE-559). 


Within  funds  available  under  PE-559,  Propellant  for  25mm  Bushmaster, 
authority  is  granted  to  produce  the  following  propellant  lots: 


Pounds 

L/D 

MC  Coating.  *  percent 

2000 

1.1 

(a)  1000  lbs,  2.30X 

(b)  1000  lbs,  1.70X 

2000 

1.3 

(c)  J  )  lbs  to  be  determined 

(d)  l„d0  lbs ^ at  a  later  date 

*  Select  final  (a)  and  (b),  and  (c)  and  (d)  from  preliminary  coating 
and  firing  (Mann  Gun)  and  closed  bomb  (a)  and  (b)  to  be  blendable. 


The  following  process  changes  from  lots  PE-559-7  and  PE-559-8  apply: 
*,S04  reduced  to  0.50  percent. 

Nitrogen  content  high  side  of  spec.  N2  (13.201). 


e. 

b. 


c.  Water  Dry  adjustment. 


Sincerely  yours. 


CHARLES  E.  FLYNN 
Contracting  Officer's 
Representative 


65 


f 


a2jf*  ‘iTi? CiOwf  AI.-MiO  Wts*!!,  »->—-« 

M  UttO  MVINNMCMT  nmi»OIH  «NkV 


APPENDIX  A-4  - 


.'"13532  A 


Product  Specif ica*“* on  for  2 5 -mm  APDS-T  Propellant 


1 .  ’'COi'E 


1.1 

APiJS-T,  M791 . 


n»:o;ic. 


This  specif  seal  ion  covers  1‘  'veellr>nt  for  ;sc  in  7. 5r.:»  cartridges. 


2.  AiTUOM.E  DOCL’e-NTS 

2.1  Issues  of  documents.  The  following  documents  of  t!ie  Issue  in  effect  on 
date  of  invitation  for  bids,  or  request  for  proposal,  form  a  part  of  the  spe- 
m’f-'r.tion  to  the  extent  specified  herein. 

SPECIFICATIONS 

MILITARY 

MIL  A-2550  -  Ammunition,  Cenernl  Specification  for 

M1L-N-244  -  Nitrocellulose 

STANDARDS 

MILITARY  ' 


MIL-STD-105 

MIL-STD-109 

MIL-STD-286 

MIL-STD-1 168 


-  Sampling  Procedures  and  Tables  for  Inspection  by 
Attributes 

-  Quality  Assurance  Terms  and  Definitions 

-  Propellants,  Solid:  Sampling,  Fxaraination  and 
Testing 

-  Lot  Numbering  of  Ammunition 


DRAWINGS  (See  6.10) 

US  ARMY  ARMAMENT  RESEARCH  AND  DEVELOPMENT  COMMAND  * 


9256486 


-  Container,  Packing  PA  54,  Wood  with  Metal  Liner 
(Modified  M24  Box  for  Smokeless  Powder) 


7549033 


-  Container,  Metal,  Universal,  M25  for  Propellant, 
and  Explosives,  Assembly  and  Details 


20-4-77 


-Packing  and  Marking  of  Box,  Packing,  for  Smokeless 
Powders 
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AS  1201 3532 A 


76  4  46 

76  4-36 

‘-1853577  . 

8833348 

12013217 
17.013536 
12013533 
12013535 
IEL-1 201 3535 


-  *1.  Lai  l.!:u  r  (r-';  .*r) ,  H24 ,  for 

Suokclrss  I'u.vder 


V 


•  L  ' 


-..1  v»-  T  «•„».  <* 


»r.vj  Pi.vikrs 


-  M.iikiri,’  "ii  a^r.'i.a  and  Scaling  of  Coni' a  i  nor,  IVt.nl, 
IV  1  '.vrs -1 ,  125  for  Shipping  of  l*t  ..oilant 

-  Marking  Di^-rim  and  Sealkig  of  Mat.nl  lined  Vo  den 
Packing  "r.os  for  SMp.r.cnt  of  Propellant 

-  Case,  Cartridge,  Primed 

-  Projectile  Subasscsrbly,  Traced 

-  Cartridge,  25am*  APDS-T,  M791 

-  Propellant,  25nra,  APDS-T 

-  Inspection  Equipment  List  for  Propellant,  APDS-T 


PUBLICATIONS 

FIGHTING  VEHICLE  SYSTEMS 

AS12013566  -  25am  Amaunication  Ballistic  Test  Methods 


(Copies  of  specifications,  standards,  drawings,  and  publications  required  by 
suppliers  in  connection  with  specific  procurement  functions  should  be  obtained 
from  the  procuring  activity  or  as  directed  by  the  contracting  officer.) 

3.  REQUIREMENTS 

3.1  General .  The  propellant  shall  be  In  accordance  with  Drawing  (Dug.) 
12013535  referenced  specifications,  publications,  and  other  requirements  spe¬ 
cified  herein. 


3.2  Manufacturing  process.  The  propellant  shall  be  manufactured  by  a  pro¬ 
cess  approved  by  the  contracting  officer,  and  no  deviations  from  that  process 
shall  be  made  without  his  prior  approval  (see  6.4). 

3.3  First  a~"  Iclc  inspection  sample.  This  specified l Lon  makes  provision  for 
a  first  artic-fc  inspection  sample.  Unless  otherwise  specified' by  the  contract¬ 
ing  officer,  a  first  article  inspection  sample  is  required  (see  4.4  and  6.3). 

3.4  Chemical  composition  and  physical  properties.  The  finished  propellant 
shall  comply  with  the  requirements  specified  on  Dwg.  12013535. 
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ti»  t'C  ii. -w  ;i i Lr ori'l  1  ulo&ii  with  the 
;  r«  i  i.-rst  s  of  MIL-N-244  ;my  bo  :: s:od 
y'r’j  nitrocellulose.  Propellant  vo 
’Vnl,  -Tiysiml ,  .‘..u  bill  i ;  lie  r..  • 


'’sit;  i ~  •- * 1  v*.* ■' vd  ii‘o  . i  !  ho  1‘ci.ork  of  p re aci¬ 
ni  trugon  content  t'yi.  L.i  ily  moot  t  ,  ■ ’.k; 
in  lieu  of,  or  in  r.-nbi :kj tion  wit.  -am 
not'irod  shall  comply  with  all 
uir.  ...cuts. 


3.5  Hal  l  ist  i?*«,  Vi>.  ;  r- i. k.;  ,  -_hcn  fo  .«h-u  — .1 

rv'gcs  in  accordance  with  Dvg.  12013533,  shall  coc.ply  with 
rc-\  i  i.rorits. 


T  1 1 •  s t  cart- 
thc  following 


3.5.1  Muxzie  velocity.  The  avoir.ge  pvejeci  i.‘  ..I  k  Io  veioe*  -y  of  the  s.i::ipje 

cm.  t ridges  conditioned  at  13°  to  24eC  shall  be  1350  ±15  waters  per  socr.nd  (,n/s)  .  . 
The  r.  -pie  standard  deviation  shall  not  exceed  1C  ;n/s. 


3.5.2  Pressure.  The  average  chamber  pressure  of  the  sar.ple  cartridges,  con¬ 
ditioned  at  18*  to  24*C,  plus  three  standard  deviations  of  chamber  pressure, 
shall  not  exceed  434  megapascals  (MPa).  The  average  chamber  pressure  of  the 
sample  cartridges,  vr.ea  functioning  at  any  individual  tempera tuVe  from  -54°  to 
71*C,  plus  three  standard  deviations  of  chamber  pressure,  shall  not  exceed 

4  56  MPa.  (Pressure  shall  be  measured  with  a  piezoelectric  type  pressure  trans¬ 
ducer  or  equivalent.)  ’  • 

3.5.3  Action  time.  The  action  time  of  the  sample  cartridges  shall  not 
exceed  5.5  milliseconds  (ms)  at  any  cartridge  temperature  from  -54°  to  71 °C. 

3.6  Air  space.  The  propellant  charge  weight  required  to  achieve  the  ballis¬ 
tic  requirements  of  3.5  shall  result  in  an  air  space  in  the  Primed  Cartridge 
Case  (Dwg.  12013217)  which  shall  permit  the  insertion  of  the  Projectile  (Dwg. 
12013536)  into  the  charged  case  without  any  vibration  or  tamping  to  C3use  com¬ 
paction  of  the  propellant  charge. 

4.  QUALITY  ASSURANCE  PROVISIONS 

4.1  Terms  and  definitions.  Quality  assurance  term3  and  definitions  shall  be 
in  accordance  with  M1L-STD-109.- 

4.2  Responsibility  for  inspection.  Unless  otherwise  specified  in  the  con¬ 
tract  or  purchase  order,  the  supplier  is  responsible  for  the  performance  of  all 
inspection  requirements  as  specified  herein.  Except  as  otherwise  specified  in 
the  contract  or  order,  the  supplier  may  use  his  own  or- any  other  facilities 
suitable  for  the  performance  of  the  Inspection  requirements  specified  herein, 
unless  disapproved  by  the  Government.  The  Government  reserves  the  right  to 
perform  any  of  the  inspections  set  forth  in  the  specification  where  such 
inspections  are  deemed  necessary  to  assure  supplies  and  services  conform  to 
prescribed  requirements. 
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4.3  ("  1 i  f  i  •:  1 1  ■"  <  -n  of  in:  t  ii-us  . 

>”n  <-.re  ch-jsjf'cd  as  follows: 


I 


AS 12013532A 
..  nts  specified 


1.  First  ailiclc  in.spe«.rion  (see  A. A). 

2.  Quality  i  o.ifor. .  >:-.ce  ’ir  pr-ct  Ion  (see  4.5). 

4.4  First  article  sample  inspection. 

4.4.1  First  article  :?.5  pie.  The  first  article  c...nple  sli.nl  1  be  taken  from 
the  first  production  lot  and  the  sta  ple  shall  l.e  sab. litted  in  accordance  to 
contract  requirements  (see  6.3).  The  sample  shall  be  manufactured  using 
sii.ii1.nr  equipment,  processes,  and  procedures  as  will  be  used  in  production, 
identification  shall  be  in  accordance  with  MIL-STD-1 168. 

4. 4. 1.1  Examination  and  test.  The  tests  listed  in  Table  I  shall  be  per¬ 
formed  on  the  first  article  sample  in  accordance  with  the  test  methods  pre¬ 
scribed  in  4.6.  Except  as  otherwise  specified,  tests  shall  be  conducted  with 
samples  at  20°  ±10°C.  Approval  will  be  based  upon  examination  and  test  of. the 
sr.vple  as  specified  in  Table  I.  Sample  formation  shall  be  as  specified  in  4.5.2. 

4. 4. 1.2  First  article  sample  rejection.  Failure  of  the  sample  to  comply 
with  requirements  of  the  drawings  and  specifications  shall  result  in  sample 
disapproval.  Determination  as  to  acceptability  of  any  firs  article  sample 
shall  be  based  upon  results  of  initial  tests  only  and  no  second  tests  shall  be 
permitted  on  that  first  article.  The  acceptance/rejection  criteria  for  the 
first  ar  _cle  sample  shall  be  as  specified  in  Table  I.  All  first  article  units 
shall  be  inspected  100  percent  .or  critical  defects. 

4 . 5  Quality  conformance  inspection. 

4.5.1  Submission  of  product.  The  product  shall  be  submitted  in  accordance 
with  HIL-STD-105. 

4.5. 1.1  Lot.  A  lot  shall  consist  of  a  uniform  blend  of  propellant  manu¬ 
factured  by  one  manufacturer,,  in  one  unchanged  process,  in  accordance  with  the 
same  drawings  and  drawing  revisions,  and  the  same  spacif .ication  and  specifica¬ 
tion  revision. 
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\J  Tolerance  on  ammunition  conditioning  temperature  ±3°C  except  when  other¬ 
wise  indicated. 

2 J  Sample  size  shall  be  as  specified  in  M1L-STD-286. 

3 /  Test  performed  on  "Composite  Sample". 

4/  Test  performed  on  20-round  groups  on  each  of  -the  five  "Representative 
Samples".  Pressure,  velocity,  and  action  time  tests  may  be  performed  on  the 
same  sample. 

5 /  If  any  individual  group  of  samples  fails  to  meet  the  applicable  require¬ 
ment,  the  first  article  shall  be  rejected. 
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cent -liner  ncvber  from  which  the  sample  was  taken,  the  lot  r.'.;r.,’or ,  propellant 
nc  -ncl-Tturc,  packing  date,  manufacturer ,  mnuf acturi r.g  plant,  and  total  weight 
of  the  lot  as  packed.  Prior  to  ■  undue t  ing  lot  ace.  pt  ice  tests,  those  sr.iples 
.■•i’. nil  be  pei.:iittod  to  attain  r-'o.n  t«  ...pc  rat  ure;  then  op-a.l  portions  sufficient 
to  •  =  ke  the  r- >piired  cp-attity  of  a  «c  spo-'.’Se  •.'•.pie  :;’n  )  1  le  t<  kt.n  from  each 

itntive  S  ',  pie"  •  ud  b’»  eL-d.  This  «.■..,.•»'■«  tc  ■  ..pie  shall  he  placed  in 
containers,  :  ...;'d  ial  ely  cl  o*od  with  a  hornet  i  c.n  Lly  tight  seal,  and  identified 
respectively  as  "rev pc si te  Satrple".  These  containers  shall  be  further  identi¬ 
fied  by  the  ccntaieer  numbers  from  which  the  c'  posit.e  ra:..ple  was  taken,  the 
lot  :k::. her,  propellant  no.  one latere,  p  .eking  date,  :..  Hifacturer,  i v.nuf nctur ing 
plant,  and  total  wi  ight  of  the  Jot  as  packc-d.  both  the  "Composite  Sa  iple"  and 
the  "Representative  Sa...ple"  shall  be  used  to  perform  the  t.  sts  .is  sp.-cified  in 
Tables  I  and  II. 


4.5.3  Tost .  The  tests  listed  in  Table  II  shall  be  performed  on  each  pro¬ 
pellant  lot  in  accordance  with  the  test  methods  prescribed  in  4.6.  Unless 
otherwise  indicated  tests  shall  be  conducted  with  samples  at  20°  ±!0°C.  Sample 
sir.e  and  acceptance  criteria  for  each  test  shall  be  as  specified.  Only  pro¬ 
pellant  sampled  in  accordance  with  4.5.2  shall  be  used  in  the  tests.  The  com- 
bin’ng  of  tests  is  permitted.  ■ 


4.5.3. 1  Unlisted  firing  defects.  The  lot  shall  be  suspended  and  referred 
to  the  contracting  officer  for  disposition  if  a  malfunction  or  casualty  not 
covered  by  this  specification  occurring  in  any  firing  test  indicates  that  the 
product  is  unsuited  for  the  purpose  intended. 

4.5. 3. 2  Facking  and  marking  inspection.  Inspection  of  packing  and  marking 
to  determine  compliance  with  the  requirements  of  5. 1  shall  be  as  prescribed  by 
the  procuring  activity. 


4.5.4  Inspection  equipment.  Inspection  Equipment  List  No.  IEL-12013535 
identifies  the  applicable  Inspection  Equipment  List  required  to  perforin  exami¬ 
nation  and  tests  prescribed  herein.  The  provisions  of  MIL-A-2550  shall  apply. 

.4,6  Test  methods  and  procedures. 

4.5.1  Chemical  composition  and  physical  properties.  The  applicable  tests 
shall  be  performed  in  accordance  with  the  procedures  set  forth  in  M1L-STD-286. 

4.6.2  Ballistics.  Ballistic  tests  shall  be  performed  in  accordance  with 
AS12013566  as  applicable,  and  the  following: 

4.6.2. 1  Loading  of  test  cartridges.  The  propellant  samples  selected  in 
accordance  with  4.5. shall  be  Uoed  to  load  test  cartridges  with  the  charge 
weight  established  to  obtain  the  required  ballistics.  The  variation  in 
established  charge  weight  between  each  group  of  "Representative  Samples" 
shall  not  exceed  2.0  grants.  The  test  :artridgcs  shall  be  loaded  by  a  method 
capable  of  maintaining  propellant  charge  weight  uniformity  of  plus  or  minus 
O.i  gram,  for  the  selected  charge  weight. 
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TAdbK  3  1.  Onnlitv  oieifor- ’  nice  auction 


nation  or  tost  5/ 


Chemical  and  physical  2j  3/ 
Muzz le  velocity  4/ 

Fr.'.osura  4 / 

Action  time  4/ 

Air  snace  3/  *  .. 


In  size 

r  sUue  1  / 


°C  71  °C 


00  ICO 


Roqui remen t 
paragraph 

Test 

paragraph 

3.4 

4.6.1 

3.5.1 

4.6.2 

3.5.2 

4.6.2 

3.5.3 

• 

4.6.2 

3.6 

4.6.3 

1 j  Tolerance  on  ar.’.nunit'ion  conditioning  temperature  ±3°C  except  when  other¬ 
wise  indicated. 


2/  Sample  size  shall  be  as  specified  in  MIL-STD-286. 
3/  Test  performed  on  "Composite  Simple". 


4 J  Test  performed  on  20-iound  groups  on  aach  of  the  five  "Representative 
Samples".  Pressure,  velocity,  and  action  time  tests  may  be  performed  on  the 
same  sample. 


5/  Failure  of  the  propeJlant.  to  comply  with  the  requirements  shall  be  cause 
for  rejection  of  the  lot  subject  to  testing  or  a  second  sample  for  the  char¬ 
acteristics)  in  which  failure  occurred.  Failure  of  the  second  sample  to 
comply  with  the  requirements  for  the  characteristic (s)  under  test  shall  be 
cause  for  rejection  of  the  lot. 


4. 6. 2. 2  Velocity  correction  factor.  A  correction  factor  of  0.19  m/s  per 
meter  shall  be  applied  to  the  recorded  velocity  at  the  measured  range  to 
obtain  muzzle  velocity. 
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A. 6. 3  Air  space.  The  propellent  shall  be  poured  into  a  primed  cartridge 
■'."'C  in  accordance  with  M1L-STD-2S6,  Method  508.1.2.  Insert  the  projectile 
into  t!ie  cane  riourh  until  it  is  completely  seated  without  any  vibration  or 
tv  ■;  ing  of  the  cu_  p-anenls. 

5 .  P.\t  K I NG 


5.1 


»  n 


ked 


racking  -  level  A.  (Uorldvide  shi 
otherwise  specified  by  the  con tree 
in  clean  air  light . cent nJncrs  confo 


pment  and/or 
ting  cr|"icer, 
r:.iiag  to  -r..1’ 


9750486,  or  7549033. 


long  term  storage.) 

the  propellant  shall  be 
’’ngs  76  '.--46,  76  -4  -56, 


5.1.1  Immediately  prior  to  packing,  containers  listed  in  5.1  shall  be  sub¬ 
jected  to  an  internal  pressure  of.  1/2  to  1  pound  per  square  inch  by  a  method 
satisfactory  to  the  contracting  officer*-,  representative.  A  water  manometer 
•'hall  be  assembled  in  the  system.  A  drop  of  0.7  inch  or  more  or  the  manometer 
in  15  seconds  shall  be  cause  for  rejection  and  the  container  removed  from  the 
lot. 

5.2  Packing  -  level  B.  Packing  shall  be  as  specified  in  5.1. 

5.3  Packing  -  level  C.  (CONUS  shipment  and/or  short  term  storage.)  Unless 

otherwise  specified  by  the  contracting  officer,  the  propellant  shall  be  packed 
in  standard  commercial  containers  acceptable  by  common  or  other  carrier  for 
safe  transportation  to  the. point  of  delivery,  at  the  lowest  cost. 

5 . 4  Harking. 

5.4.1  Levels  A  and  3.  The  containers  shall  be  sealed  and  marked  in  accor¬ 
dance  with  Drawings  20-4-77,  8858577,  or  8858848.  Markings  shall  also  include 
the  date  of  manufacture  of  propellant  (month  and  year). 

5.4.2  Level  C.  Containers  shall  be  marked  on  the  top  and  side  with  the  same 
markings  as  required  for  the  top  and  side  of  the  box  shown  on  Drawing  8858848. 
Markings  shall  also  include  the  date  of  manufacture  of  propellant  (month  and 
year). 

5.4.3  Special  marking.  All  packed  containers  (level  A,  B,  or  C)  shall  have 
a  printed  label  affixed  to  the  side  /ith  the  following  information: 


NOTICE 


AFTER  FIVE  YEARS  FROM  DATE  OF  MANUFACTURE,  APPROVAL  *  THE 
RESPONSIBLE  ENGINEERING  AGENCY  IS  REQUIRED  PRIOR  ’ 

LOADING  OF  THIS  PROPELLANT  INTO  SMALL  ARMS  AMMUNi  .... 
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Xi  “  each  individual  value 
X  -  r:::  p.le  arithmetic  i.oan 


n  =  sample  size 
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6.7  Cojpiiii ng  testes.  Tests  -say  be  per  formed  concur marly  on  the  sample 
cartridge  provided  that  the  Lust  results  are  not  ;uf<ut«'J  by  this  procedure 
to  minimize  test  .ng  costs. 


6.8  Submission  of  inspection  equipment  designs  for  approval.  Submit  equip- 
i ent  designs  as  required  to  Program  Manager,  Fighting  Vehicle  Systems,  ATTN: 
L'SCrli  -FVS-PA,  Warren,  MI  AS090.  In  request  letter  of  submittal,  state  con¬ 
tractor  contract  number,  specification  number,  item  nomenclature,  and  classi- 
tication  of  defect  or  test  paragraph. 

6 . 9  Submiss ion  of  results  of  contractor- conducted  examinations  and  tests. 
Unless  otherwise  specified  by  the  contracting  officer,  the  contractor  should 
forward  requested  records  of  examinations  or  tests  Lo  Program  Manager,  Fighting 
Vehicle  Systems,  A1TN:  TRCPM-FVS-PA,  Warren,  MI  48090. 


6.10  Drawings;  Drawings  listed  in  Section  2  of  this  specification  under 
the  heading  US  Army  Armament  Research  and  Development  Command  (ARRADCOM)  may 
also  include  drawings  prepared  by,  and  identified  as,  Edgevood  Arsenal,  Frank- 
ford  Arsenal,  Rock  Island  Arsenal,  or  Picatinny  Arsenal  drawings.  Technical 
data  originally  prepared  by  these  activities  is  now  under  the  cognizance  of 
ARRADCOM.  * 
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Product  Specification  for  25-mm  Cartridge,  APDS-T,  11791 


1.  SCOPE 


1*1  Scope.  This  specification  covers  propellant  for  use  in  25cm  cartridges, 
APDS-T,  M791. 


2r.  APPLICABLE  DOCUMENTS 


2.1  Issues  of  documents.  The  following  documents  of  the  issue  in  effect  on 
date  of  invitation  for  bids,  or  request  for  proposal,  form  a  part  of  the  spe¬ 
cification  to  the  extent  specified  herein. 


SPECIFICATIONS 
MILITARY 
HIL-A-2550 
HIL-N-2RA 
' STANDARDS  ' 
MTT-TTART 
•  MIL- STD- 105 


-  Ammunition,  General  Specification  for 

-  Hitrocellulose  *  : 


-  Sampling  Procedures  and  Tables  for  Inspection  by 
Attributes 


MIL-STD-109 

WL-STD-286 


'  —  Quality  Assurance  Terms  and  Definitions 


-  Propellants,  Solid:  Sampling,  Examination  and 
•  Testing 


MIL— STD-1168  —  Lot  H umbering  of  Ammunition 

DRAWINGS  (See  6.10)- 

US  ARM!  ARMAMENT  RESEARCH  AND  DEVELOPMENT  COMMAND- 


9256486 

7549033 

20-4-77 


-  Container,  Packing  PA  54,  Wood  vith  K  tal  .Liner 
.  (Modifl  v  M24  Fox  for  Smokeless  Powder; 


-  Container,  Matai,  Universal,  M25  foi  Propellant 
and  Explosives,  Assembly  and  Details  . 


Packing  and  Marking  of  3ox,  Packing,  for  Smokeless 
Powders . 
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.76-4-46 

-  Box,  Packing,  Metal  Liner  (Copper),  M24,  for 

‘  Smokeless  Powder 

> 

76-4-56  ‘ 

-  Box,  Packing,  Metal-Wood,  Ml 7  for  Smokeless  Powders 

.  885857' 

-  Marking  Diagram  and  Sealing  of  Container,  K  :al, 

;  Universal,  M25  for  Shipping  of  Propellant 

8858840 

-  Marking  Diagram  and  Sealing  of  Hetal  Lined  Wooden 
-Packing  Bomes  for  Shipment  of  Propellant 

12013217 

-  Case,  Cartridge,  Primed 

12013536 

-  Projectile  Subassembly,  Traced  . 

1x013533 

-  Cartridge,  25ma,  APDS-T,  M791 

12013535 

-  Propellant,  25ma,  APDS-T 

IEL-12013S35 

-  Inspection  Equipment  List  for  Propellant,  APDS-T 

.  •  • 

mLicmris 

•  *  •> 

’  FIGHTING  VEHICLE  SYSTEMS 


AS12013566  -  25mm  Ammunicatiou  Ballistic  Test  Methods 

.{Copies  of__spe*:ificatioos,  standards,  drawings,  and  publications  required  by 
suppliers  connection  with  specific  procurement  functions  should  be  obtained 
front  the  procuring  activity  or  as  directed  by  Che  contracting  officer.) 

3«  REQUIREMENTS 

General.  The  propellant  shall  be  in  accordance  with  Drawing  (Dug.) 
12G13535  referenced  specifications,  publications,  and  ocher  requirements  spe¬ 
cified  herein. 

•3.2  tanufacturing  process.  The  propellant  shall  be  manufactured  by  a  pro¬ 
cess  approved  by  the  contracting  officer,  and  no  deviations  from  that  process  ; 
shall  be  made  without  his.. prior  approval  (see  6.4). 

3.3  First  article  inspection  sample.  This  specification  makes  provision  for 
*.  first  article  inspection  sample.  Unless  otherwise  specified  by  the  contract¬ 
ing  officer,  a  first  article  inspection  sample  is  required  (see  4.4  and  6.3). 

3.4  Chemical  composition  and  physical  properties.  The  finished  propellant 
shall  com,,  y  with  the  requirements  specified  on  Dwg.  12013333. 
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3.4.1  Bitrocellulose.  Nitrocellulose  recovered  from  the  rework  of  propel¬ 
lants  or  new  nitrocellulose  with  rhe  nitrogen  content  not  fully  meeting  the  . 
requirement*  of  MlL-N-244  may  be  used  in  lieu  of.  or  in  combination  with,  com¬ 
plying  nitrocellulose.  ■  Propellant  so  manufactured  shall  comply  with  all' 
chemical,  physical,  and  ballistic  requirements; 


.v; 


I 

I 

t 

* 


3.5  ballistics.  The  propellant,  when  loaded  into  sample  APDS-T  test  cart¬ 
ridges  In  accordance  with  Dvg.  12013533,  shall  comply  with  the  following 

requirements. 

3.5.1  azzle  velocity.  The  average  projectile  muzzle  velocity  of  the  sample 
Cartridges  conditioned  at  18*  to  24*C  shall  be  1350  ±15  meters  per  second  (m/s). 
The  .sample  standard  deviation  shall  not  exceed  10  m/s. 


3.5.2  Treasure.  The  average  chamber  pressure  of  the  sample  cartridges,  con¬ 
ditioned  at  lb*  to  24*C,  plus  three  standard  dcvi.tions  of  chamber  pressure, 
shall  not  exceed  454  megapascals  (MPa) .  The  average  chamber  pressure  of  the  . 
sample  cartridges,  when  functioning  at  any  individual  temperature  from  -54*  to 
71*C,  plus  ~e<>:  standard,  deviations  of  chamber  pressure,  shall  not  exceed 

496  MPa.  ...assure  shall  be  measured  with  a  piezoelectric  type  pressure  trans¬ 
ducer  or  equivalent.)' 

3.5.3  Action  time.  The  actiou  time  of  the  sample  cartridges  shall  not 
exceed  5.5  milliseconds  (ms)  at  any  cartridge  temperature  fro*  -54*  to  7 1 *C. 

1  3.6  Air  apace.  The  propellant  charge  weight  required  to  achieve  the  ballis¬ 
tic  requirements  of  3.5  shall  result  in  an  air  space  in  the  Primed  Cartridge 
Case  (Dwg.  12013217)  which  shall  permit  the  insertion  of  the  Projectile  (Dvg, 
12013536)  into  the  charged  case  without  any  vibration  or  tamping  to  cause  com¬ 
paction  of  the  propellant  charge. 

4.  QUALITY  ASSURANCE  PROVISIONS  ■  •  . 

4.1  Terms  and  definitions.  Quality  assurance  terms  and  definitions  shall  be 
in  accordance  with  M1L-STD-109. 

*  f  i 

•  4.2  Responsibility  for  lnspec*  -  *.  Unless  otherwise  specified  in  the  con¬ 
tract  or  purchase  order,  the  sup  .ar  is  responsible  for  the  performance  of.  all 
inspection  requirements  as  specified  herein.  Except  as  otherwise  specified  in 
the  contract  or  order,  the  supplier  may  use  his  own  or  any  other  facilities 
suitable  for-  the  performance  of  the  inspection  requirements  specified  herein, 
unless  disapproved  by  the  Government.  The  Government  reserves  the  right  to., 
perform  any  of  the  inspections  forth  in  the  specification  where  such 
Inspections  are  deemed  necessary  to  assure  supplies  and  services  conform  to’, 
prescribed  requirements. 
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4.3  Classification  of  Inspection*.  The  inspection  requirements  specif led 
herein  ere  classified  as  follovs: 


| .  .  first  article  inspection  (see  4.4). 


2.  Quality  conformance  inspection  (see  4.5). 
4.4  first  arilcle  sample  Inspection.  • 


4.4.1  *ir»c  article  sample.  "The  first  article  susple  shall  be  taken  from 
thfc  firs,  production  lot  and  the  sample  shall  be  submitted  in  accordance  to 
.contract  requirements  (see  b.j).  The  sample  shall  be  manufactured  using 
similar  equipment,  processes,  and  procedures  as  will  be  used  in  production. 
Identification  shall  be  in  accordance  with  MIL-&TD-H08. 


4.4. 1.1  Examination  and  test.  The  tests  listed  in  Table  I  shall  be  per¬ 


formed  on  the  first  article  sample  in  accordance  with  the  test  methods -pre¬ 
scribed  in  4.6.  Except  as  otherwise  specified,  tests  shall  be  conducted  ulth 
samples  at  20*  2lO*C.  Approval  will  be  based  upon  examination  and  tesc  of  the 
sample  as  specified  In  Table  1.  Sample  formation  shall  be.  as  specified  in  *.5. 2. 


,  4.4. 1.2  First  article  sample  rejection.  Failure  of  the  sample  to  comply 
with  requirements  of  the  drawings  and  specifications  shall  result  In  sample 
disapproval.  Determiner  ion  as  to' acceptability  of  any  first  article  sample 
shall  be  based  upon  results  ot  initial,  tests  only  and  no  second  tests  shall  be 
permitted  on  that  first  article.  The  acceptance/ rejection  criteria  for  the 
first  article  sample,  shall  be  as  specified  in  Table  T.  All  first  article  units 
'shall  be  inspected  100  percent  for  critical. detects. - 


4.3  Quality  conformance  inspection. 


4.5.'1  Submission  of  product.  The  product  shall  be  submitted  in  accordance 
with  MIL-STD-IQb. 


4.5. 1  a  1  Lot.  A  lot  shall  consist  of  s  uniform  blend  of  propellant  manu7 
lectured  by  one  manufacturer,  in  one  unchanged  process,  in .accordance  with  the 
same  drawings  and  drawing  revisions,  and  the  same  specification  and  specifics-, 
tion  revision. 
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taw>.  1,  Firac  article  inspection. 


Examination  or  test  5/ 


Cheaica  ad  physical  2/  ^3/ 
Muzzle  velocity  4/ 

Pressure  4/ 

Action  tine  V 
Air  space  3/ 

HOTES: 


Sample  size 

Temperature  \J 

:  *  •  *  •  * 

. 

i 

■54*C 

ire 

7 1  *C 

tiequi  r  emeirc 
paragraph 

paragraph 

•  j 

“ 

i 

1 

.  3.4  | 

4.6.1 

50 

50  . 

50 

'.5.1 

•  4.6.2 

50 

so 

‘  50 

'3.5.2 

4.6.2 

SO 

50 

50 

3.5.3 

4.6.2 

*.  20 

i 

• 

3.6 

.  4.-6, 3 

2./  Toleranc*  on  ammunition  conditioning  temperature  ±3*C  except  when  other- 
vise  indicated. 


2/  Sample  size  shall  be  as  specified  in  M1L-STD-286 . 
ZJ  Test  performed  on  "Composite  Sample". 


kj  Test  performed  an  10-ruuud  groups  on  each  of  the  five  "Representative 
Samples".  Pressure,  velocity,  and  action  time  tests  may  be  performed  on  the 
sax*  sample. 


5/  If  any  individual  group  of  samples  fails  to  meet  the  applicable  require¬ 
ment,  the  first  article  shall  be  rejected.  • 


4.5. 1.2  Lot  identification.  Each  packed  ammunition  lot  shall  be  identified 
la  accordance  with  applicable  drawings  and  MIL-STD-1 168,  supplemented  as 
directed  by  the  procuring  activity. 


4.5.2  Sampling.  Random  representative  samples  shall  be  taken  by  random 
selection  of  one  container  from  each  identifiable  increment  of  the  lot.  A 
random  sample  of  five  containers  shall  be  selected  from  these  representative 
samples.  From  each  container  selected,  a  sample  shall  be  taken  such  that- the 
aggregate  quantity  shall  be  sufficient  for  the  required  tests.  These  samples 
shall  be  poured  into  clean  containers,  immediately  closed  with  a  hermetically 
fcix’.t  seal  and  identified  as  "Representative  Sample"  with  a  label  shoving  the 


nomenclature,  packing  date,  nanuf acturtr,  manufacturing  plant,  and  total  weight 
of  Che  lot  as  packed.  Prior  to  conducting  lot  acceptance  tests,  these  samples 
shall  be  permitted  to  attain  room  temperature;  then  equal  portions  sufficient 
to  sake  the  required  quantity  of  a  composite  sample  ^hall  be  taken  from  each 
"Representative  Sample"  and  blended.  This  composite  sample  shall  be  placed  in 
containers,  immediately  closed  with  a  hermetically  -t Ight  seal,  and  identified 
respectively -as  "Composite  Sam;-  •'  .  These  containers  snail  be  further  identi¬ 
fied  by  the  container  numbers  lints  vaut  the  compos  tec  sample  was  taken,  the 
lot  number  propellant  no.ietu  iature,  packing  date,  manuiacturer ,  manufacturing  - 
plant,  an,  oul -weight  ot  me  lot  ..x.  packed,  both  the  "Composite  Sample"  and 
the  "Reptescntstive  Sample’*  shall  be  used  to  perform  the  tests  as  spectiled  in 
Tables  1  and  11. 

•  •  • 

A.S.j  Test  '  The  tests  listed  ,i®  Table  11  shall  be  performed  on  each  pro¬ 
pellant  lot  In  accordance  with  the  test  methods  prescribed  in  4.6.  1‘niess 
otherwise  Indicated  tests  shall  be  conducted  with  samples  at  20*  i10*C.  Sample 
•lac  and  acceptance  criteria  for  ea^a  test  shall  be  as  specified.  Onl;'  pro¬ 
pellant  s-mpled  In  accordance  with  4.5.2  shall  be  used  in  the  tests.  The  com¬ 
bining  ot  tests  in  permitted. 

4.313.1  Unlltccd  firing  defects.  The  lot  shall  be  suspended  and  referred 
..to  the  contracting  officer,  for  disposition  if  a  malfunction  or  casualty  not 

covered  by  this  specif ication. occurring  in  any  firing  test  indicates  that  the 
product  Is. unsuited  for  the  purpose  intended. 

4.3. 3.2  Packing  and  narking  inspection.  Inspection  of  packing  and  marking 

to  determine  compliance  with  the  requirements  ot  3.1  shall  be.  as  prescribed  by 
the  procuring  activity.  ; 

'4.5.4  ■ Inspection,  equipment.  Inspection  Equipment  List  Mo.  IEL-1201353j 
Identifies  the  applicable  inspection  Equipment  List  required  to  perform  exami¬ 
nation  and  tests  prescribed  herein.  The  provisions  of  M1L-i4-2550  shall  apply. 

4.4  Test  methods  and  procedures. 

4.4.1  Chemical  composition  and  physical  properties.  The  applicable  tests 
•hall  be  performed  in  accordance  vf  r.h  the  procedures  set  forth  in  MIL-STD-286. 

.  4.6.2  Ballistics.  Ballistic  tests  shall  be  performed  in  accordance  with 
AS1 201 3566  as  applicable,  and  the  following: 

4.4.2. 1  Loading  of  test,  cartridges.  The' propellant  samples  selected  In 
accordance  with  4.5.2  shall  be  used  to  load  test  cartridges  with  the  charge 
weight  established  to  obtiin  the  required  ballistics.  .  The  variation  in 
established  charge  weight  between  each  group  of  "Representative  Samples'* 
shall  not  exceed  2.0  grams.  The  test  cartridges  shall  be  loader  by  a  method 
capable  of  maintaining  propellant  charge  weight  uniformity  of  plus  or  minus 
0.1  grim,  fot  the  selected  charge  weight. 
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TABLE  II.  Quality  conformance  inspection. 


i  •  . 

Examination  or  test  5/ 

Sample  size 

Requirement 

paragraph 

Test 

paragraph 

Temperature  1/ 

-54*C 

21*C 

<  1*C 

.Chemical  .”  ‘  physical  2/  3/ 

' 

CJ 

• 

• 

. 

_ 

4.6.1 

Huzzle  velocity  4/ 

:  so 

.  50 

50 

3.5,1  • 

4.6.2 

Pressure  4/ 

50 

50 

50 

3.5,2 

4.6.2 

Action  time  4/ 

* 1  • 

50 

50 

50 

3.5.3 

4.6.2 

j  Air  space  V 

■  20 

3.6 

4.6.3 

NOTES: 


■\J  Tolerance  on  ammunition  conditioning  temperature  il*C  except  when  other- 
vis*  indicated.. 


2/.  Sample  size  shall  be  as  specified  in  M1L-STD-286. 
3/  Test  performed  on  "Composite  Sample". 


4/  Teet  .performed  on  10-round  groups  on  each  of  the  five  "Representative  . 
Samples".  Pressure,  velocity,  and  action  time  tests  may  be  pertormed  on  the 
tame  sample. 


5/  ’  Failure  of  the  propellant  to  comply  with  the  requirements  shall  be  cause  ■ 
*fot  rejection  of  the  lot  subject  to  testing  of  a  second  sample  for  the  char- 
acteristlc(s)  in  which  failure  occurred.  Failure  of  the  second  sample  to 
comply  with  the. requirements  for  the  characteristic(s)  under  test  shall  be 
cause  for  rejection  of  the  lot. 


4. 4. 2. 2  Velocity  correction  factor.  A  correction  factor  of  0.19  m/s  per 
metar  shall  be  applied  to  the  recorded  velocity  at  Che  measured  range  to 
obtain  muzzle  velocity. 
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4.6.3  Air  space.  The  propellant  shall  be  poured  i-'to  3  primed  cartridge 
case  in  accordance  with  MIL-STD-236,  Method  508.1.2.  Insert  the  projectile 
into  the  case  mouth  until  it  is  completely  seated  without  any  vibration  or 
taapiag  of  the  components.  „ 

5.  PAOONC 

•  %  •  .* 

■  5.1  Packing  -  level  A.  (Worldwide 'shipment  and/or  long  term  storage.) 

Unless  otherwise  specified  by  the  contracting  officer,  the  propellant  shall  be 

packed  In  clean  airtight  containers  conforming  to  Drawings  76-4-46,  76-4-56, 
9256486,  :  754S033. 

5.1.1  Iasdediately  prior  to  packing, -containers  listed  in  5.1  shall  be 
subjected  to  an  internal  pressure  of  1/2  to  1  pound  per  square  inch  by  a 
method  satisfactory  to  the  contracting  officer's  representative.  A  drop 
of  0.7  inch  or  more  in  15  seconds  shall  be  cause  for  rejection  and  the 
container  removed  from  the  loci 

5.2  Packing  -  level  B.  Packing  shall’ be  as  specified  in  5.1. 

5.3  Packing  -  level  C.  (CONUS  shipment  and/or  short  term  storage.)  Unless 

otherwise  'pecified  by  the  contracting  officer,  the  propellant  shall  be  packed 
in  stands  ;d  commercial  containers  acceptable  by  common  or  other  carrier  for 
'*.'e  transportation  to  the  point  of  delivery,  at  the  lowest  cost. 

5.4  Harking.  '  .  * 

5.4.1  Levels  A  and  B.  The  containers  shall  be  sealed  and  marked  in  accor-  • 
dance  with  Drawings  20-4-77,  88r;8577,  or  8858848.  Markings  shall  also  include 
the  date  of  manufacture  of  propellant  (month  and  year).. 

5.4.2  Level  C,  Containers  shall  be  marked  on  the  lop  and  side  with  the  same 
markings  as  required^  for  the  top  and  side  of  the  bos  shown  on  Drawing  8858848. 
Markings  shall  also  include  the  dace  of  manufacture  of  propellant  (month  and 

ye*r). 

'  • 

5.4.3  Special  marking.  All  packed  containers  (level-  A,  8,  or  C)  shall  have 
a  printed  label  affixed  to  the  side  with  the  following  Information: 

»  NOTICI 

AFTER  FIVE  YEARS  FROM  DATE  OF  MANUFACTURE,  APPROVAL  BY  THE 
•  RESPONSIBLE  ENGINEERING  AGENCY  IS  REQUIRED  PRIOR  TO  THE  . 

LOADING  OF  THIS  PROPELLANT  INTO  SMALL  ARMS  AMMUNITION.  - 
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6.  NOTES 


6.1  Intcndedjuse.  Propellants  procured  under  this  specification  are  intended 
to  b«  used  in  25mo  APDS-T  ammunition. 


Ordering  data,  *  Invitation  for  bids  and  contracts  or  orders  should 
specify  the  fell suing; 


6.2.1  Title,  number,  and  date  of  this  specification.  " 

6.2.2  PI  of  Inspection',  if  not  at  place  of  manufacture. 

.  6.2.3  .First  article  sample  requirements  (see  3.3,  .4.4,  and  6.3), 

6.2.4  Detailed  packing  and  marking,  instructions  (see  Section  5). 


6.2.5  Provisions  for  the  supply,  maintenance  and  disposition  c £  Government 
furnished  inspection  equipment  for  acceptance  inspection  purposes. 


6.2.6  Provisions  for  the  submission  and  approval  "of  the  manufacturing  pro** 
cess  changes  (see  3.2). 


$ 


6.3  First  article  inspection  sample.  The  procurement  agency  may  valve  the 
requirement  for  a  first  article  inspection  sample  if  the  contractor  has  recently 
demonstrated  his  ability  tc  produce  this  item.  y 


6.4  grgeess  deviation.  A  process  deviation  is  defined  as  a  change  in  the 
approved  basic  method  of  manufacture,  or  an  operational  change  which  ay  alter 
th«  chemical  or  physical  properties  of  the  item.  7 


6*5  Affi  s.  The  optional  use  of  AQL  values  for- either  individual  defects  or 
c****«a  of  defects,  with  individual  major  defect  limitation,  is  intended  to 
minimize  inspection  agency  administrative  burden  which  might  result  from  an 

of  individual  defects  AQL’s.  The  option  also  permits 
flexibility  where  sampling  inspection  for  acceptance  is  integrated  into  the 
manufacturing  process. 


\  Sg”2.u.tatlon3-  Standard  deviation.  Where  computation  of  a  sample  stand¬ 
ard  deviation  is  specified  for  determination  of  lot  acceptance,  the  method  of 
computation  will  be:  •  . 
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Where: 


I.  »  each  individual  v^lue  .  .*  ••  '  •  ‘  •/:  *■',  ‘. 

A  •  >  •  >**•#’ 

•X  ■  sample  arithmetic  mean  *  ■ 

a  •  sample  size 

■  Combining  tests.  Teats  cay  l:*-  performed  concurrently  on  th*  sample 

cartriL-e  provided  that  the  teat  xen  J»cs  are  not  affected  by  this  procedure 
to  mini  ze  testing  costs* 

6. S'  Submission  of 'inspection  equipment  designs  for  approval.  Submit  equip¬ 
ment  designs  as  required  to  Frograa  Manager,  Fighting  Vehicle  Systems,  ATTS: 
DRCPM-FVS-PA,  Warren,  MI  48090.  In  request  letter  of  submittal,  state  con¬ 
tractor  contract  number,  specification  number,  iter  nomenclature,  and  classi¬ 
fication  of  defect  or  test  paragraph, 

6..9  Subalssion  of  results  of  contractor-conducted  «xaminattons  and  tests. 

— *— — —— — ^ — — — ■— —  - - - -  -  i  -  i  i  «r  wwtiee  ii  ■ 

Unless  otherwise  specified  by  the  contracting  officer,  the  contractor  should' 
forward  requested  records  of  examinations  or  tests  to  Program  Manager,  Fighting 
Vehicle  Systems,  ACTS:  DRCPM-FVS-PA,  Warren,  MI  4S09Q. 

6.10  Drawings.  Drawings  listed  in  Section  2  of  th  v  specification  under 
the  heading  JS  Army  Armament  Research  and  Development  Command  (ARRADCOM)  may 
also  include  drawings  prepared  by,  and  identified  as,  EdRewood  Arsenal,  Frank- 
ford  Arsenal,  Rock  Island  Arsenal,  or  Plcatinny  Arsenal  drawings.  Technical 
data  originally  prepared  by  these  activities  is  now  under  the  cognizance  of 
ARRADCOM.  •  ♦ 
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TECHNICAL  DISCUSSION 

»* 

HE  Propellant  Evaluation 

The  HE  propellants  were  tested  with  Oerlikon  components  Lot  21-6-74.  The 
Oerlikon  test  slug  weight  was  177  grams.  The  RE  test  slugs  used  with  Oliit 
propellants  were  187  grams.  Propellants  Al,  A2,  B1  and  B2  were  initially 
tested  at  75  grams  charge  weight.  At  this  low  charge  weight,  propellant  Bi 
gave  too  high  a  pressure  and  seemed  to  be  too  fast  for  the  HE  rounds.  B2  was 
too  slow.  Tasting  of  Al  and  A2  was  continued  at  Increasingly  higher  charge 
weights.  At  35  grams  charge  weight,  Al  gave  the  desired  velocity  of  3669 
ft/sec.  at  a  pressure  of  only  51.8  kpsi.  Full  case  charge  weight  for  the  HE 
configuration  is  92  grams.  Al  was  blended  in  various  proportions  with  the 
slower  propellant  A2  at  Increased  charge  weights  in  order  to  reduce  the  air 
apace.  There  was  no  problem  meeting  the  velocity  requirements  within  tha 
pressure  limitations. 

Table  I  gives  test  data  for  propellants  tested  in  HE  configurations  using 
Oerlikon  test  slugs,  weight  177  grams.  Further  testing  will  be  done  with 
the  187  gram  banded  test  slug  for  comparison  with  Olin  propellant  performance. 

AP  Propellant  Evaluation 

Propellants  Al,  A2,  Bl  and  B2  were  tested  in  AP  components  at  75  grams  charge 
weight.  At  this  charge  weight,  propellant  Bl  gave  velocity  of  4200  ft/aec.  at 
pressure  of  42.3  kpsi.  Further  testing  of  Bl  propellant  at  increasingly  higher 
charge  weights  was  carried  out  until  full  case  was  achieved.  At  full  case 
charge  weight  (100  grams),  the  pressure  attained  (58.3  kpsi)  exceeded  the 
maximum  limit  of  56.6  kpsi,  but  the  velocity  (4466  ft/sec.)  was  slightly  below 
the  desired  velocity  of  4500  ft/sec* 

Propellant  Bi  was  then  blended  with  the  slower  propellants  Al  and  A2  in  order 
to  reduce  the  high  pressure  peak  and  to  spread  out  the  base  of  the  P-T  curve. 

None  of  these  blends  attained  the  desired  velocity  within  the  maximum  pressure 
limit,  but  were  not  tuo  far  off.  Table  II  gives  ballistic  dcta  for  propellants 
tested  in  AP  components.  The  physical  and  chemical  data  for  these  propellants 
is  given  in  Table  III. 

It  is  to  be  noted  here  that  the  weight  of  the  Oexiikon  AP  test  slugs  with  plastic 
sabot  used  in  this  evaluation  (0E  Lot  12-12-74)  was  only  121.5  grama,  whereas 
the  weight  of  our  test  slug  is  135  grams. 
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CONCLUSIONS 


Radford  propellant  Ai,  by  itself,  or  when  blended  with  propellant  A2  appear* 
to  be  satisfaetpry  for  the  HE  rounds.  This  will  be  confirmed  by  further 
testing  using  the  187  gram  banded  teat  slug.  At  full  case  charge  weight  of 
100  grama,  propellants  Bl,  by  itself,  and/or  when  blended  with  A2  did  not 
make  velocity  with  the  lighter  (121.5  gram)  projectile.  Further  development 
and  testing  of  the  AP-T  propellant  will  have  to  be  performed  using  the  heavier 
(130  gram)  projectile. 
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TABLE  III 

CHEMICAL  AND  PHYSICAL  DATA  -  RADFORD  PROPELLANTS 


Nitrocellulose,  "  (13.15/iN)  . 

94.29 

92.48 

94,82 

92.32 

Diphenyiamine,  7. 

0.55 

0.57 

0.52 

0.51 

Prtassium  Sulfate,  7, 

0.79 

0.85 

0.79 

0.76 

Methyl  Centralite,  % 

4.26  ' 

5.95 

3.74 

5.80 

Grap’-ite  L 

0.11 

0.15 

0.13 

0.11 

’ix-Pour  uivr  % 

0.44 

0.63 

0.62 

0.75 

Ik  v’nsfy.,  •  fee 

C  .9392 

0.9805 

0.9933 

0.9985 

Pi-vsical  i'lensions 

Mean  Length,  Inche3 

0.067 

0.067 

0.067 

0.06  7 

Mean  Outside  Diameter,  inches 

0.052 

0.052 

0.055 

0.055 

% 

Mean  Perf  ration,  inches 

0. 0043 

0.0043 

0.0042 

0.0042 

Mean  Web,  inches 

0.0235 

0.0235 

0.0257 

0.02  5  7 

Theoretical  Performance 

♦ 

Flame  Temperature  (K) 

2810 

26-‘ t 

2  725 

2749 

Impetus  (ft/.b^lb) 


329,000  219,000  324,000  325,000 
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I. 


© 


SPECIAL  OPERATING  INSTRUCTIONS 

MATERIALS  MANAGEMENT 
A.  Materials  Control 


Following  is  a  list  of  materials  required  for  the  manufacture  of  25mm 
propellant: 


Nitrocellulose  (13.15%N) 


MIL -N- 244 
Type  I,  Grade  C 


Piphanylamine  (DPA) 
Potassium  Sulfate 
Graphite 

Methyl  Centralite* 


MIL-D-98 
MIL-P-193 
MIL-G- 155 
MIL-M-19719 


*Must  be  ground  -  97  percent  minimum  to  pass  a  70  mesh  screen. 
II.  PROPELLANT  DEPARTMENT 
Type  Propellant:  25mm 

Approximately  1000  pounds  -  4  mixes  will  be  required. 


Composition 


Specification 


Percent  by 
Weight 


Weight, 

pounds 


Nitrocellulose*  (13.15  - 
0.05ZN  Cotton  Linters 


Diphenylamine  (DPA) 
Potassium  Sulfate 


MIL-N-244 
Type  I,  Grade  C 

MIL-D-98 

MIL-P-193 


100.00 


348.0 


1.00** 

1.00** 


3.5 

_ 3^5 

355.0 


*  Use  blend  with  N  closest  to  13.20  percent. 
**'  Based  on  nitrocellulose  weight. 


Nitrocellulose  requirements  are  as  follows; 


Solubility 

Fineness 


Freeness 


Acceptable  Limits 

40  to  49  percent 

Final  Blend: 

Control:  95  to  105ml 
Accept:  90  to  110ml 

Final  Blend: 

490  to  550ml 
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Solvents 


92  pounds  solvent  per  100  pounds 
dry  weight  of  ingredients 

65  parts  ether  per  100  parts  solvents 

35  parts  alcohol  per  100  parts 
solvents 


Acceptable  L'mits 


326  pounds  of  solvent  per  mix 


212  pounds  of  ether  per  mix 
114  pounds  of  alcohol  per  mix 


A,  Chemical  Grind 

Weigh  ingredients  as  required  in  accordance  with  the  following: 


Ingredient 

K2SO4 

DPA 

Graphite* 

Methyl  Centra lite 


Weight /Bag 

3.5  lbs 
3.5  lbs 
2  lbs 


Tolerance 


*  0.3  oz 
-  0.3  oz 


±  0.3 


oz 


As  determined  and  requested  by  Technical 
Analytical  Group 


*Graphite  weight  is  based  on  1000  pounds  per  batch. 


B.  Nitrocellulose  Area 


Supply  a  sufficient  quantity  of  nitrocellulose.  (13.15%  N  linters)  to 
produce  approximately  1000  pounds  dry  weight  of  25mn  propellant. 


C.  Dehydration 

1.  Use  General  Operating  Instructions  and  the  following  specific 
instructions: 


Number  ox  blocks  4 

Dry  weight  of  NC  per  block  87 

Gallons  of  alcohol  per  block  (min)  17 

Nominal  dwell  time,  minutes  1 

Wet  weight  of  individual  bloc’-,  lbs  104  -  4 


2.  Weigh  dehy  blocks  and  record  individual  block  weights  on  flow  card. 
Identify  each  mix  by  NC  blend  numoer  and  type  of  propellant. 
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Add  40  pounds  of  remix  (strands,  split  press  blocks,  and  heels) 
if  available. 

Close  the  lid  and  mix  for  25  minutes. 

T  n  minutes,  minimum  prior  to  discharging  the  mixer,  an  additional 
soi.enc  add  (ether/alcohol  in  a  2:1  ratio)  may  be  made,  as  required, 
to  produce  propellant  which  will  extrude  within  the  desired  pres¬ 
sure  range.  Record  all  solvent  adds  and  exact  mixing  time  on  the 
flow  card. 


10.  Continue  mixing  until  a  minimum  mixing  time  of  40  minutes  (time 
after  the  start  of  solvent  mix  addition)  has  occurred. 

11.  When  the  desired  mix  consistency  has  been  obtained,  pull  the  mix 
into  aluminum  :ubs. 


4 

Rr* 

i 

;V 

i 


12.  Charge  the  required  amount  of  propellant  into  the  macerator. 

13.  Macerate  for  a  minimum  of  five  minutes. 

14.  Pull  the  macerated  propellant  and  deliver  to  the  preblocker. 
Alternate  Mixer 

1.  Produce  4  mixes  using  Beken-Mixer  (double-wing)  and  current  GOP. 


I 


k 


I 


2.  Mix  time  will  be  30  minutes  or  as  specified  by  initiating  engineer. 
F.  Preblocking,  Macaroni,  and  Final  Blocking 

1.  Preblocker  -  Sufficient  dwell  time  to  make  blocks  for  macaroni  press 

2.  Macaroni  -  Use  oue  16-mesh  screen. 

3.  Final  Elocker  -  30  seconds  (minimum)  high  pressure  dwell  time. 


G.  Press  and  Cutting  House 


Type  Press 
No.  of  Screens 
No.  of  Dies/Preas 
Die  Dimensions 
Agate,  inch 
Pin,  inch 

No.  of  Pins 
Extrusion  Pressure 


RAD- PE-559-6 
Vertical 

2  (16  and  40  mesh) 
49 


0.080  inch 
0.0 IQ  inch 

1 

2000-2800 
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G.  Press  and  Cutting  House  (cont'd) 


RAD- PE-559— 3 


Type  Cutter 
Green  Length 
Outer  Web 
Inner  Web 
Cutting  Die 
No.  of  Blades 
Roll  Size 
Gear  Train 


Small  Arms 
0.071  t  0.001  inch 
0.086 
0.086 
0.086 
56 

1-1/2  plain 

90  x  180  x  160  x  89 


1.  Dies  (agates)  must  be  QC  inspected  prior  to  use. 

2.  Adjustments  nay  be  necessary  in  the  gear  train  and  cutting  dies  to 
obtain  correct  dimensions. 

3.  Use  water /alcohol  mixture  in  dripolator  on  cutting  machines. 

4.  Cutting  machines  must  be  kept  in  adjustment  so  as  "tails"  do  not 
exceed  5  percent. 

5.  The  lots  must  be  properly  identified  and  separated. 

iW  H.  Solvent  Recovery 

Use  General  Operating  Procedures. 

1.  Load  the  propellant  into  the  Solvent  Recovery  tank  at  35°C.  Keep  each 
lot  separate. 

0  o 

2.  Increase  th^  temperature  from  35  to  55  C  over  a  12-hour  period  and 
hold  at  55  -  6°C  for  34  hours  (or  until  a  solvent  flow  of  5  minutes 
or  more  is  obtained). 


(SAMPLE)  3.  Obtain  a  one-quart  sample  from  each  lot  after  cycle  is  completed. 

Label  the  samples  for  residual  solvent  analysis  and  physical  measure¬ 
ments. 


4.  Transport  to  Water  Dry. 


I.  Water  Dry 

o  0 

1.  Load  propellant  in  Water  Dry  and  cycle  at  56  -  62  C. 


2.  Water  dry  propellant  for  10  days.  Do  not  take  off  cycle. 
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ft:< 


I. 


(SAMPLE) 


Water  Dry  (cont'd) 
3. 


Obtain  a  one-pound  sample  from  each  lot  after  10  days  of  cycling. 
Label  the  samples  for  residual  solvents  and  physical  measurements. 


4. 


Instructions  for  additional  cycling  will  be  given  by  initiating 
engineers  based  on  residual  solvent  analysis.  An  additional  one- 
pound  sample  for  residual  solvents  only  may  be  required  if  cycle 
time  is  increased. 


Coating  House 

Coating  will  be  in  accordance  with  the  following  table: 


Weight  of 
Ethyl  Alcohol 


Granulation 
Lot  RAD-PE- 


Weight  of 
Methyl  Cen- 
tralite/Ether  Pre-Wet/ 
Propellant*  Coating  Alcohol  per  Coating 
Wet  Weight  Level, 7.  Coating  Blend  Blend 


No.  of 

Coating 

Blends 


559-6 


223  lbs  (wet)  4.56 
200  lbs  (dry) 


11.0/17.0  lbs  9.0  lbs 


Methyl  centralite  must  be  ground  -  97  percent  minimum  to  pass  a  70  mesh  scree: 


*It  will  be  necessary  to  determine  the  moisture  content  of  the  wet  propellant 
from  each  granulation  size.  A  representative  sample  (1  pint)  will  be  taken 
from  the  bagged  propellant  and  CCI4  moisture  determined  in  order  to  calculate 
proper  dry  propellant  weight. 


The  first  (pilot)  blend  will  be  sampled  and  tested  for  moisture,  HOE  and 
closed  bomb  before  additional  blends  will  be  coated.  Based  upon  these 
ballistic  re.  Its,  the  remaining  propellant  will  be  coated  according  to 
instructions  given  by  R-QCIC. 


Coating  Technique 


1. 

& 

£ 

2, 

-• 

py 

3. 

w 

v 

<*{■ 

4. 

• 

5. 

Charge  wet  propellant  (200  pounds  dry  weight)  and  prewetting  alcohol 
into  coating  barrel. 


Start  barrel  rotation. 

Bring  temperature  to  75  -  1°C  (167  *  2°C). 

Rotate  for  15  minutes  at  temperature  and  stop  barrel. 


In  accordance  with  the  table  above  or  RQCIC,  place  coating  slurry  tank 
in  coating  barrel  opening  and  start  barrel. 
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6.  Rotate  barrel  for  45  minutes  starting  from  start  of  addition  of  methyl 
centralite. 


7.  Cool  coating  barrel  to  40  C  and  cycle  10  minutes. 


8.  Wash  propellant  with  cold  water  from  coating  barrel  through  trough 
and  discharge  into  buggies. 


9.  Transport  to  air  dry  identified  as  lot  RAD- PE-559-6. 

K.  Air  Dry 

1.  Charge  2000  lb  lot. 

2.  Maintain  temperature  of  air  at  54  jr  4°C  (129  -  7°F)  for  a  sufficient 


time  to  obtain  a  moisture  content  range  of  0.857.  to  1.257..  Estimated 
time  is  5  -  11  hours.  A  20  minute  M&V  sample  should  be  taken  after 
five  hours. 


3.  At  the  <|ndoof  drying  cycle,  allow  a  minimum  of  one  hour  cool-down 
at  100  -  5°F  with  blowers  running. 


4.  Upon  completion  of  drying,  send  propellant  sublots  to  Blending 
and  Glazing  in  drop  plug  buggies. 


L.  Blending  and  Glazing 

1.  Charge  lot  into  a  blender  barrel  and  rotate  for  10  minutes  (ungraphitad) 


2.  Obtain  a  one-pint  sample  from  each  lot,  label,  and  send  to  Chemical 
Laboratory  for  20  minute  M&V  analysis. 


a. 


If  M&V  results  are  within  range  of  1.00  to  1.30  percent,  no 
adjustment  is  necessary. 


b.  If  M&V  results  are  less  than  1.00  percent,  the  water  add  can 
be  calculated  by  the  following  equation: 


Pounds  of 

Propellant  x  1.15  -  M&V  Results 

1.00 


Pounds  of  water  to  add 


3.  After  the  moisture  content  has  been  adjusted,  glaze  propellant  batch 

with  0.2  percent  graphite  using  a  3-hour  glaze  cycle  (2  pounds/ 1000  pounds) 
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4.  Screen  propellant. 


5. 

(SAMPLE)  6. 


Pull  lot  into  fiber  drums  and  identify  as  lot  RAD-PE-559-  6. 


Obtain  a  10-pound  sample  from  lot  after  screening  has  been  completed. 
Label  sample  for  gun,  chemical,  HOE,  closed  bomb,  bulk  density, 
hydroscopicity,  and  physical  dimensions.  Identify  sample  by  proper 
designations. 


M.  Marking  and  Addressing 

Marking  and  address  is  to  be  as  follows: 


One  side: 


PROPELLANT  EXPLOSIVE  (SOLID)  CLASS  B 
25mm  GUN  HE 
LOT  RAD-PE-559-  6 
0.024"  _  WEB  SP  GRAIN 

I.BS  NET  161  LBS  GROSS 
* 


150 


4.2  CU  FT  PACKED 


*Insert  as  applicable. 


r 


TO: 


AERONUTRONIC  FORD  CORPORATION 
AERONUTRONIC  DIVISION 
SAN  JUAN  CAPISTRANO  TEST  FAC. 
SAN  JUAN  CAPISTRANO,  CA.  92675 


FROM: 


COMMANDER 

RADFORD  ARMY  AMMUNITION  PLANT 
RADFORD,  VIRGINIA  24141 
CONTRACT:  DAAA-09-71-C-0329 


TECHNICAL  DEPARTMENT 
A.  Quality  Control 
1. 


Monitor  and  inspect  the  propellant  outlined  under  this  PEI  using 
Standard  Inspection  Procedure  and  Special  Operating  Instructions 
contained  herein. 


2. 


Ensure  that  the  propellant  is  kept  separated  and  properly  identified 
at  the  cutting  machine  and  in  the  powder  buggies. 


V> 
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PROCEDURE  FOR  COATING  PROPELLANT  FOR  25  mm  HE  PROJECTILE 


Ingredients : 

Base  Grain:  Single  perforated  M10  formula  with:  Web  3 4 * 6 7 8 9  0.022"  -  0.024"; 
D/d  -  6  -  10';  and  L/D  »  1.1  -  1.5 

Coating:  Methyl  centralite,  per  specification  MIL''M-19719,  ground  to 

pass  70  mesh  screen 

Coating  Vehicle:  Water 


Coating  Equipment: 

"Swaetie"  barrel,  copper  cr  stainless  steel,  with  a  hot  water  jacket.  Barrel 
is  rotated  at  18  revolutions  per  minute. 


Procedure: 

1.  Charge  wet  (-12  percent)  propellant  (100  -  1200  pounds,  dry  weight)  to 
barrel  while  at  ambient  temperature. 

2.  Insert  basket  lined  with  20-mesh  screening  into  barrel  opening  and  add  to 
it  ground  methyl  centralite  in  quantity  necessary  to  effect  the  specified 
or  desired  coating  level. 

3.  Commence  barrel  rotation  and  bring  jacket  temperature  to  195  -  205°F 
(91  -  96°C). 

4.  Cycle  at  this  temperature  for  30  minutes. 

5..  Cover  propellant  with  water  so  that  propellant  level  is  under  water  by  at 
least  six  inches. 

6.  Steep  (cycle)  at  200  +  5°F  (91  -  96°C)  for  six  hours. 

7.  Cool  (15  minutes)  and  wash  propellant  into  buggies  containing  filters  or 
lead  washed  propellant  onto  drying  trays. 

8.  Dry  for  6-8  hours  in  tank  air  dry  or  forced  air  dry  at  J40°F  (60°C). 

9.  Blend,  glaze,  and  pack. 


mi 


113 


1 


.*  \k  V  "J*  "w* 


-_■*  vv  -.V/'J'  V  ’f  V//->  V-  V  '.‘  V  •>  ■/ V  ■>  V  V  'J'.'A’  . 

THE  INFORMATION  CONTAINED  HEREIN  SHALL 
8E  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


APPENDIX  E 


"NEW  METHOD" 


PROCEDURE  FOR  COATING  PROPELLANT  FOR  25-MM  APDS-T  PROJECTILE 


TWE  INFORMATION  CONTAINED  HC"C'N  SMALL 
BE  USED  FOR  GOVERNMENT  PURPOif.:  ONLY 


PROCEDURE  FOR  COATING  PROPELLANT  FOR  25- cm  APDS-T  PROJECTILE 


Ingredients : 

Base  Grain*.  7-Perforated  M10  formula  with:  Web  =  0.018'  -  0.019"; 

D/d  *  11  -  15;  and  L/D  =  0.9  -  1,5 

Coating:  Methyl  centralite,  per  specification  MIL-M-19719 

Coating  Vehicle:  Ethyl  aJcohol  and  water 

Coating  Equipment: 

"Sweetie"  barrel,  copper  or  stainless  steel,  with  a  hot  water  jacket.  Barrel 
is  rotated  at  18  revolutions  per  minute. 


Procedure : 

1.  Charge  water-dried  propellant  (100  -  1000  pounds,  dry  weight)  that  has 
been  drained  to  <10  percent  water  into  coating  barrel. 

2.  Based  on  dry  weight  of  propellant,  bring  water  weight  to  0.1  lb/lb, 
and  add  alcohol,  0.14  Ib/lb.  Bring  rotating  barrel  jacket  to  167  +  2°F 
(75  +  1°C) . 

3.  Charge  methyl  centralite  and  alcohol  coating  slurry  (quantity  depends 
upon  specified  coating)  to  barrel  contents  over  5-rainute  period. 

4.  Rotate  barrel  and  contents  for  2  hours  (+  5  minutes)  at  previously  stated 
temperature . 

5.  Cool  barrel  to  room  temperature  for  15  minutes. 

6.  Wash  propellant  from  coating  barrel  with  cold  water  through  chutes  into 
buggj.es  with  sieves  in  bottoms. 

7.  Water  d-y  for  48  hours  to  remove  excess  alcohol. 

8.  Dry  5  to  8  hours  in  tank  air  dry  at  140°F  (60°C) 

9.  Blend,  glaze  and  pack. 


'zrj'.' 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
SC  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


APPENDIX  F 


PROPELLANT  DESCRIPTION  SHEETS 


THE  INFORMATION  CONTAINED  HEREIN  SMM.L  «—»■■■ . . 

BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY  LOT  NUMBER 


PROPELLANT 

ACCEPTANCE 

SHEET 


RAD-PEI-559-1  (S/L  A-3) 


MODEL 


ACCEPTANCE  DATE 


3  Juno  1976 


MFGBY  HERCULES  IKCORPORATED 
At  RADFORD  ARMY  AMMUNITION  PLANT 


CONTRACT  number  DAAA09-71C-0329 


p  a  cop  e  irsd  sy 


P  IR  If.G  R  E  COR 0  NUMBER 


PROJECT  I 


PROJECTILE  LOT  NUV.3ER 


PROVING  GROUNO 


WE  IGHT 


WEIGHT  OF  LOT 


807  lbs 


PROPELLANT  DESCRIPTION 


vJRAGS  WE  a 


specific 


OAT  ED 


WITH  REVISION 


DATEO 


CHARGE  WEIGHTS 


INCr  MS  NT  NO.  INCREMENT  V«T. 


TOTAL 


INCREMENT  WT. 


PROJECTILE 

WEIGHT 


VELOCITY 
FT /SEC 


PRESSURE 
L  ns /SO  IN 


25m  HE  Prorlol  lant 


Accepted  fod  PE  Project  55 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  BLAND _ 

_ _  CHIEF  QUALITY  ASSURANCE  Di VISION 


_  LOADING  AUTHORISATION 

The  PROPELLANT  LOT  OESCRI8EO  ABOVE  MAY  BE  USEO  IN  LOADING  any  OF  THE  AMMUNITION  ITEMS  LJSTEO 
BSLCW  EXCEPT  WHERE  C'JANTlTlES  ARE  S=EC!FICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


U“  PHuPcLLIN'G  Cn 


I  Di AWING  I  DATE  Of  LAST  R£>. 


•NO  AUTHOR  NATION  EXPIKES  Af  TER. 


.AT  WHICH  TIME  RE3LENOINGOR  REASSESSMENT 


rj  LOADING  AUTHOR l£AT  ION  ISSUED  TO 


CHIEF  QUALITY  ASSURANCE  DIVISION 


..Y  S?,VJ  FOR.V.  ICfSR  MARCH  71 


THE  INFORMATION  CONTAINEO  HEREIN  SHALL 
SE  USED  FOR  GOVERNMENT  PURPOSES  ONLV 


PR0P1LLANT  DESCRIPTION  SHEET 


25mm  HE  _Pr 

MiiMri  ..  RAOFORO  ARMY  AMMUNITION  PLANT.  RADFORD.  VA.  a.c„  a _ _  807  lbs. 

cmwi  «•.  DAAA09-7I-C-0329 _ o»<«  fi~  30-71  XQR  ltc_  SAMArIE,_dar. 

915 _ 


tectTTE#  »lexo  NUMiERt  NITROCELLULOSE 


T.»k»T7v3*l 


*»»»•*•*  CMttM  to  Sttrcn  ICO  i  SitIMitf  (154  5#C1 


'JULJ.2.  %  __45±.  _  ^1-30+ _ 

- ‘ - ^ — ii. _ >*«.* 


MANUFACTURE  OF  PROPELLANT 

CL_91_  -NiiM*  S*J«*a|  e»v  P\M  NC/0*y  *«|M  •  65  *  fe-*4»  Mcs*«t  im  —r  ^ - - 

i  lo  t»Ar  •  ,  ,0,  ...  -  .  -  _  . .  _ 


« -  PROCESS -SOLVENT  RECOVERY  ANO  DRYING 


■  ether . „ , 


pocoeli.*^  r  CQM»os  tish 


Nitrocellulose 


Forced  Air  Drvine  After  Coatina 


TESTS  OF  FINISHED  PROPELLANT 


Tt  ASQ  TESTS 


CLOSED  BOMB 


U««  j  Tf**o  ** 


PROPELLANT  DIMENSIONS  (incUs) 


ril»N  V«r<«tt?A  % 


CwMntfir  I  *4»+*MRitm« 

R.  A.  Willirpts 


w  'fjftt  1  lav 

J.  E.  Pinna 


THE  INFORMATION  CONTAINED  HI  REIN  SHALL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT  DESCRIPTION  SHEET 


_ .1  w.  25r.jn  AP  Propellant _ 


tw*d*«i  ..  RADFORD  ARMY  AMMUNITION  PLANT.  RAPFQh 


SMt.i.  *««— £QE  ltr  SARRA—  IE,  dated 


jggSgglBBlla 


ACCEPTED  Sl£MO  NUMBERS 


NITROCELLULOSE 


MANUFACTURE  OF  PROPELLANT 

0  -  Q—  5o****t  i*f  NC/O't  i*Qf**it*’t  Co**»*«»Af  •» — 65 -  —  *ow*a»  Vessel  . 


.ether _ 


IOC  ***** 


N»e*‘«7i  3«~  *  *3  *><*.# 


TIWPEN 


,  -  PROCESS-SOLVENT  RECOVERY  AND  DRYING 

35  1  35  Temoerature  of  SR  tank  dur 


_ *R  ■jggtLANT  CCM°CSlT»g  N 


Co«t» 


iitrocelluxose 


Diphenviamine 


Grachite 


TESTS  OF  FINISHED  PROPELLANT 


stability  AHO  physical  tests 


OfrtBAI 


Remainder 


!  0.50  to  1.25 


0.40  ma 


»  92.51 


0.67 


0.14 


T.tt  134 


C  40'  min 


erforated 


Fiber  Drums 


Tj»»  •(  gflAta  A»»  _  -■  -  — 

ftnirtl  This  lot  meets  all  specification  requirements. 


*Pescription  sheet  is  amended  to  reflect  th3t  200  oounds  vere  shipped  to 


Aeronutronics  Ford,  and  195  pounds  is  retained  in  a  RAA?  magazine  for 


future  use. 


OjOH V‘t'-%YV.WL"VLVL'WL*‘.-A\VU'  V\V-  \*  \A  V  A.  \ 


TH*  INFORMATION  CONTAINED  HEREIN  SHALL  *CORRECTED  COPY 


PROPELLANT 

ACCEPTANCE 

SHEET 


WEAPON 

LOT  NUMBER 

RAD-PEI-559-1  (S/L  B-3) 

MODEL 

ACCEPTANCE  DATE 

3  June  1976 

MFGBY  HERCULES  INCORPORATED 
AT  RADFORD  ARMY  AMMUNITION  PLANT 


CONTRACT  NUM3ER  DAAA09-71C-0329 
WEIGHT  OF  LOT  395  pounds _ 


PROOF  FIRED  BY 


FIRING  RECORD  NUMBER 


PROJECT  ILE 


PROJECTILE  LOT  NUMBER 


PROVING  GROUNO 


WEIGHT 


IHBEBEEQBEHESHSE 


STANDARD  PPOPELL  AMT  LOT 


PROPELLANT  DESCRIPTION 


AVERAGE  WEB 


SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  INCREMENT  WT. 


25mm  AP  Pro 

! 

jllant 

Accepted  for 

PE  Project  559 

i 

1 

TOTAL 

INCREMENT  WT. 


PROJECT  ILE 
WEIGHT 


VELOCITY 

FT/SEC 


PRESSURE 
L  BS.'SG  IN. 


THIS  PROPELLANT  LOT  IS  ACCEPTED 
‘■Corrected  copy  issued  to  correct 
weight  of  lot. 


ight  of  lot.  E.  BLAND _ 

A  CHIEF  QUALITY  ASSURANCE  C1VISICN 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  GUANflT  IE  S  AR  E  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PUP.KOSE 


WE APCN  AND  VOGEL  CCVaL E T E  ROUND  CR  P sO=  =  LL I 


DRAWING  DATE  OF  LAST  REV 


THISLOAOING  AUTHORIZATION  E  XP !R ES  AF T ER . 
WILL  BE  CONSIDERED. 

_  —AT' WHICH  TIME  REBLENOINGOR  REASSESSMENT 

L OADING  AUT HOR IZ  AT  ION  ISSUE  D  T 0 

CHIEF  QUALITY  ASSURANCE  DIVISION 

ARC! J  7t  124 

I'-fV  ."*>  V  V*AV\  V  V W’JlV  ’j  ».> »_* \> '>»»•> 


>v> 


-v- v*  ■* ’> ’■>  -*>  v>  WW r>  “.Vi.  - VvVO/Sl'vi-^ .?,VTOT.^ 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USCOgOft  GOVERNMENT  PURPOSES  ONLY  0T  NUMBER 


PROPELLANT 
I  ACCEPTANCE 
J  SHEET 


MODEL 


MFGBY  HERCULES  INCORPORATED 
AT  RADFORD  ARM*  AMMUNITION  PLANT 

CONTRACT  NUMBER  DAAA09-71C-0329 

WEIGHT  OF  LOT  105  pounds _ 


proof  fired  by 


FIRING  RECORD  NUMBER 


PROJECTILE 


PROJECTILE  LOT  NUMBER 


EMPERATURE  OF  POWDER 


ST  ANDARD  PROPELLANT  LOT 


RAD-*E-559-3A 

ACCEPTANCE  DATE 

14  December  1976 


PROVING  GROUND 


WE  IGHT 


OF 


PROPELLANT  DESCRIPTION 


AVERAGE  WEB 


SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  I  INCREMENT  WT.  j  |NCR£  yVT.  1  ?We1gh{ 


PROJECTILE 


iultinle  Perf . ,!  Methyl  Central 


Accepted  fir  PS  Project  559. 


VELOCITY 

FT/SEC 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  BLAND _ 

CHIEF  QUALITY  AS5UR AiNCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOAOlNG  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
8ELOW  EXCEPT  WHERE  QUANTITIES  ARE  SPECIFICALLY  ALLOTTEO  FOR  A  PARTICULAR  PURPOSE 


WEAPON  AND  MODEL  I  COV°LETE  ROUND  OR  PROPELLING  CHARGE 


T  HIS  L  OAOiNG  AUT  HOR IZ  AT  ION  E  X  P  IR  E  S  AF  T  E  R 

WILL  BE  CONSIDERED. 

. .  ■  .AT* WHICH  TIME  REBLENDING  OR  REASSESSMENT 

LOAOlNG  AUTHORIZATION  ISSUED  TO 

CHIEF  QUALITY  ASSURANCE  DIVISION 

‘r.v.^w .V.VIN ,>vv«yvv.-^'>\vv .« 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
SE  USED  FOR  GOVERNMENT  PURPOSES  ONLV 


PROPELLANT  DESCRIPTION  'SHEET 


u  t  *»«,  L.m..  NIUTL-  JJ7-  JW. _  •(  l*_dL__C»«„<lt'»«  M«. 

ethyl  Centralite  Coated  JLqe_25eslJ 
■Moni  „  RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD 

cm  n. _ PAAA09-7I-C-Q329 _ B.,.  6-30-71 


ACCCPT1D  K(N0  NUUtCRS 


NITROCELLULOSE 


eBSBSSSSR 


,  JJL22_< 


MANUFACTURE  OF  PROPELLANT 

«r«di«nrt  Cwttiflf  #f  -55  —  -  PtvNt  *>€•*•!  •*»#  . ^  *#r  100  r**nH  $***•*. 


- I - —  ?hM»  SjI»***  |N  »*«*4  NC/P’y  «•>«**  l*«r*di«M»  Con«<«nftf  #f  — J-i -  PtvNt  *>€•*•!  §M  - -  -  -  »■ 

H#c«p>ioot  it  **p*e  Q _  i _ r  _  _ 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


35  i  55  Increase  Temperature  From  Loading  to  Cycle  Level 


35 

i  55 

49 

61 

56 

62 

74 

76 

58 

162 

**0P£'  LANT  COMPOSITION 


Nitrocellulose 


Nitrogen  in  NC 


Post  Coating  Air  D 


TESTS  OF  FINISHED  PROPELLANT 


STABILITY  AV3  PHYSICAL  TrSTS 


CLOSED  BOMB 


Lot  N^"»htr  I  Tome  *r 


PROPELLANT  DIMENSIONS  linchw) 


93.33  i 

i  9S.19 

94.08  ! 

!  96.29 

Moo**  Von#  no  a  In  % 
of  Moon  OimoMtont 


ioo.oc%:  ioo.oo%  Wf  si,  i«i  * 


Web* 


uter 


Loading  Density  of  0.15  gm/cc  Inner 


0.118  I  0.11 IU  6.25  12.47 


0.132  0.0373  6.25  I  1.S7 


0ATC3 

*“u  11/19/76 


■—IIIHIIIl  III  II II  HIM  III! 


1  Nom 


5  - 


-40.00'  18.84 


0.89'  1.30  |0m*»>»ii«a  *!«•»•» 

. . *12/13/76 


t,».  •<  hci««  One  fiber  drum  containing  100  pounds  net  and  5  pound  sample. 

_ *  Dimensions  are  from  the  uncoated  base  stock  proneilant. 


This  lot  was  produced  on  a  best  effort  basis. 


G  imuk  kI  Qtfftfy  IhnMH  8hhm»HM»i 


-T.  K.  Bland 


LFITTT*»nTTmTT: 


Pi  *7*1*1 


MFGBY  HERCULES  INCORPORATED 
AT  RADFORD  ARMY  AMMUNITION  PLANT 


PROOF  FIRED  BY 


FIRING  RECORD  NUMBER 


ACCEPTANCE  DATE 

14  Decmeber  1976 


PROVING  GROUND 


CONTRACT  NUMBER  DAAA09-71C-0329 
WEIGHT  OF  lot  105  pounds 


PROJECTILE 

WE  IGHT 

PROJECTILE  LOT  NUMBER 

EMPERATURE  Or  POWDER 


STANDARD  PROPELLANT  LO 


PROPELLANT  DESCRIPTION 


AVERAGE  WEB 

SPECIFICATION 

DATED 

WITH  REVISION 

DATED 

CHARGE  WEIGHTS 


INCREMENT  NO.  I  INCREMENT  WT.  I  INCREMENT  WT. 


PROJECTILE 

WEIGHT 


VELOCITY 

FT/SEC 


Propellant 


lultiple  Perf .  .1  Methvl  Central 


Accepted  fbr  PE  Project  5p9 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


'  JAMES  E.  BLAND 


CHIEF  QUALITY  ASSURANCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
8ELOW  EXCEPT  WHERE  QUANT  IT  IE  S  AR  E  SPECIFICALLY  ALLOTTED  FOR  4PARTICULAR  PURPOSE 


WEAPON  AND  MODEL  COMPLETE  ROUND  OH  PROPELLING  CHARGE 


DATE  OF  LAST  REV 


T  HIS  L  OAOING  AUT  HOfl  12  AT  ION  E  X  P IR  E  S  AF  T  E  R  __ _ 
WILL  BE  CONSIDERED. 

- —AT  WHICH  TIME  REBLENDING  OR  REASSESSMENT 

L OAOING  AUT  HOR IZ  AT  ION  ISSUE  D  T  0 

CHIEF  QUALITY  ASSURANCE  DIVISION 

SMU  FORM  1 0600  MARCH  71  127 

'-Vis'  V  VA’  >%Al\  k>kv  «>  O  k> , 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONL V 


PROPELLANT  DESCRIPTION  ‘SHEET 


V »  *«., ms  RAP- PE- 55 9- 33  „_76 Propellant,  Single-Base,  Multiple  Perf 

Methyl  Ccntralite  coated  for  25mm  AP-T 


*-v5 


S-30-71  M.  COR  letter  SARRA-IE  dated 


si  SAPPORO  ARMY 

CWNMI  MS. 


I'mavBiS'flvf'f'] 


SCCtSTIO  IlCNO  NUMSCM 


NITROCELLULOSE 


MANUFACTURE  OF  PROPELLANT 
0  92  35 

*  PCuMS  SSI»S»*  ssr  Pi >un4  MC/Oiy  WstfM  l.|lsSlSM,  Cassislisf  f  l  Pc. SSI  CICSSSI  ssS  ■ 

lt*tklkw  In  Sknik  C 


*sst«|*  13  S.I  2  % 


-LAHT 

.  65  , 


Ether 


.  in  IOO  PsmSs  SctrskS. 


*»*t#*M03*  »#<••*  (0  *V><* 


WSTWfS 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


cycle  level 


Water  D 


i  Coating  Cycle 


Post  Coating  Air  D 


PSCPCVLANT  CCU*0$iT!ON 


Nitrocellulose 


iitroeen  in  NC 


inhenvlamine 


TESTS  OF  FINISHED  PROPELLANT 


ph:»« 


Remainder: 


5 


0.50  to*  1.25 


92.61 


STAnitirr  a*o  physical  tests 


formula 


S. P.134. 5~C  No  cc  40if  60’+ 


o  Exolosion  5  hr  Min  5+ 


farm  a!  PraaftteM  T ^’“'G  X  CvliTlCiGr 


f  5n  nail— SgPM 

JILVJJlPIflLMJWHMMWgfyilWIWIWi' 


CLOSED  BOMB 


La»  NumatP  I  r#F*D  •* 


■ 

■ 

HBHHH8E 

1 

PROPELLANT  DIMENSIONS  (inch«s) 

M#a*  Vant »*i*  in  % 
tf  W— A 

Oiamt«#f<C 


+90  100.00%  '  100.00%  Ur-*  51. 


Web* 


Av 


Outer 


11  iT.oadine  Density  of  0.15  giVcc  Inner 


0.132  0.0875  6.25  I  1.S7 


0.0141  0.00S2I  sms 


0.0185  Nom  0.0225  0.015 ?!*'*•*  11/19/76 


i  0-0181  0.0172!s-»-a  11/19/7 


_ !  0.027  0.0*43  T‘"  ^"‘Ti / S/76 

15  max  1-40.00118,84 


0.5f'  !  12/13/76 


Tyss  s«  r"' _  One  fiber  drum  containing  100  pounds  ne  and  5  pound  sample. 

„IT|tu  Dimensions  arc  from  tiie  uncoated  base  stock  propellant. 


This  lot  vas  produced  on  a  best  effort  basis. 


•  ft— ro»a»«a<.»a 


R.  A  Williams 


f"i  *1"  OpsSIs  lull  pi  IS  MssPSSSSIStHS 

J.  F. .  Eland 


•w  t—m  mara  am*  iih 


-  ^  v -  •  *-•"  *V  *A  •*  O  h."  v"  \*  WV.V.MMV.S  A  O*  J\ (  ILK XJ»  X*  A*  *j(  RM  pji  *% 


'jtrjVAP* 


>  V 


TVS  INFORMATION  CONTAlNEO  HEREIN  SHALL  . 

BE  USED  FOR  QOVERNMENT  PURPOSES  ONLY  QT  NUMBER 


PROPELLANT 

ACCEPTANCE 

SHEET 


MFC  BY  HERCULES  INCORPORATED 
AT  RADFORD  ARMY  AMMUNITION  PLANT 

CONTRACT  NUMBER  DAAA09-71C-0329 


MODEL 


RAD-PE-559-4A 
ACCEPTANCE  OATE  " 


14  December  1976 


WEIGHT  OP  LOT 


105  pounds 


PROOF  FIRED  BY 


FIRING  RECORD  NUMBER 


PROJECTILE 


°  ROJE  CT  IL  E  LOT  NUMBER 


OF  POWDER 


ST ANDARO PROPELLANT  LOT 


PROVING  GROUND 


WEIGHT 


PROPELLANT  DESCRIPTION 


AVERAGE  WEB 


SPECIF  ICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  j  INCREMENT  WT.  j  INCREMENT  WT. 


Single-Base,  M 


PROJECT  ILE 
WE  1GHT 


VELOCITY 
FT /SEC 


PRESSURE 
LBS/SQ  IN. 


Accepted  fot  PE  Project  55 


THIS  PROPELLANT  LOT  IS  ACCEPTED 

_ JA1&S  E>  BLAND _ 

CHIEF  QUALITY  ASSURANCE  DIVISION- 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOWEXCEPT  WHERE  QUANTIT  IE  S  ARE  S=ECtFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


WEAPON  AND  VODSL  I  COV3LETE  ROUND  OR  PR  OP  El  LING  CHARGE 


IOOEL  PROJECT  WT  DRAWING  !  DATE  OF  LAST  REV 


THISLOAOING  AUTHORIZATION  E XP IR ES  AF TER . 
WILL  BE  CONSIDERED. 

LOADING  AUT HOA IZ  AT  ION  ISSUE 0  T  0 


-AT'WHICH  TIME  REBLENOINGOR  REASSESSMENT 


CHIEF  QUALITY  ASSURANCE  CIVISION 


SMU  FORM  10G0R  MARCH  71 


3J 

as 


THe  "NFOUMATiON  CONTAINCD  MCRSlN  SHAU. 
SS  iJSSO  FOR  OOVtRNMENT  PURFOSFS 


PROPELLANT  DESCRIPTION  SHEET 


0  3  *-»»  L«t  N». 


RAD-PE-559-4A 


Methyl  Central  1  te  Coated  Ja.c_25xnnj_A£r'JL_ 
RADFORD  ARMY  AMMUNITION  PLANT.  RAOFORO.  VA. 


liwA.1.^  „  8WMT .  AMMUNIUQIN  K'-AN1.  KAQI-QHP.  VA.  Htui  _ 

i  imHM.  DAAAQ9-7i-C~Q329  _  o«u6~3Q~7i  <.«.■>.  m»  OCR  Letter.  SARRA-  IE. . dated 

i5  Julv  1976 


ACCC»TCO  1LCM0  KUMtfM 


NITROCELLULOSE 


CCAttdf 


UJ4  S*C> 


MANUFACTURE  OF  PROPELLANT 


****«•  $•**«*«  *© v*€  HC/D'y  ««*«M  »»ff*4i**t*  £•**••*«»)  «1  . 

'tato  in  wm.  *  0 


35  65 

- -  Pmm  *:«•«•»  IM - -  - 


.  - (tv  100  PM*i  s*lwa. 


sve«»*0Q«  to  wn>» 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


35  {  55  ■  Increase  Temperature 


56  '  62  1  Water  D 


74  I  76  !  Coating  Cycle 


58  I  62 


TFJw.w  VaB  Ij  «’J 


4KT  COMPOSITION 


TESTS  OF  FINISHED  PROPELLANT 


ST4gtL'TY  #N0  PHYSICAL  T££TS 


Nitrocellulose  iRemainder  I  95.75  t.„S.P.  ,134.5°C  No  CC  4(T 


Nitrogen  in  Nitrocellulose  13.15  -0.05 


Diphenvlarair.e 


Grachite 


Meta 


Potassium  Sulfate 


Total  Volatiles _ 

Moisture  &  Volatiles 


Residual  Solvents  ' 


Hvgroscopicity 


Dust  &  Foreign  Matter 


Bulk  Density 


CLOSED  BOMB 


0.50  to 


Nc.  Perforations 


0.10  to  1.00 


1 . 10  Max 


1.80  Max 


PROPELLANT  DIMENSIONS  iincn«) 


RAD-PE-559-4A  + 


21  RAD 


M*#"  Vft'lfltHMI  IN  % 
•f  U««ft 


0  (D) 


+90  ioo.^ov.  loc.ocr.  .* 


0.014:0.0078 


(21  Loading  Densitv  of  0.2  am/ cc 


200  cc(Nom)  Closed  Bomb 


L  0.0215  0.0192I“T"  11/19/76 


t...  ^jj/8/76 

36.19  5.62  12/9/76 


0«tcr>9''«"  S)>mn 


. . 12/13/76 


CM«r*cUt  » 


«*•  *«»•  IMCH  I»n 


THE  ..'irORMATION  CONTAINED  HEREIN  SHALL 
EE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT 

ACCEPTANCE 

SHEET 


MODEL 


MFG  BY  HERCULES 

INCORPORATED 

AT  RADFORD  ARMY  AMMUNITION  PLANT 

CONTRACT  NUMBER 

DAAA09-71C-0329 

WEIGHT  OF  LOT  _ 

105  pounds 

PROOP  F  IRED  BY 


FIRING  RECORD  NUMBER 


PROJECTILE 


PROJECTILE  LOT  NUMBER 


EMPERATURE  OF  POWDER 


STANDARD  PROPELLANT  LOT 


LOT  NUMBER 
RAD-PE-559-4B 
ACCEPTANCE  DATE 
14  December  1976 


PROVING  GROUND 


WEIGHT 


PROPELLANT  DESCRIPTION 


TYPE 


AVERAGE  WEB 


SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  j  INCREMENT  WT.  |  .ncreS  WT.  '’weIgSt 


VELOCITY 
FT 'SEC 


PRESSURE 
LBS/SO  IN. 


Propellant , I  Single-Base,  Multiple  Perf . ,  Methyl  Centralize  Coated  for  2i5nm  AP-T. 


Accepted  f ojr  PE  Project  55 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


_ JAgb  E.  BLAND _ 

CHIEF  QUALITY  ASSURANCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  CP  THE  AMMUNITION  ITEMS  LISTED 
B  EL  O.V  EXCEPT  WHERE  QUANT  IT 'E  S  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


WEAPON  AND  MODEL  COMPLETE  ROUND  OP  PROPELLING  CHARGE 


PROJECT  WT  DRAWING  I  DATE  OF  LAST  REV 


THIS  LOADING  AUTHORIZATION  E  XP IR  E  S  AF  T  E  f!  __ _ 
WILL  BE  CONSIDERED. 

--—.AT 'WHICH  TIME  REBLENDING  OR  REASSESSMENT 

LOADING  AUTHOR IZAT  ION  ISSUEO  TO 

• 

1 

CHIEF  QUALITY  ASSURANCE  01 V, SION 

.  SMU  FORM  1CS0P.  MARCH  71  131 

l 


V~\T*„ 


jj 

h 


u 


TWE  INFORMATION  CONTAINED  HEREIN  SHALL  , 

* _ BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 

_ PROPELLANT  DESCRIPTION  'SHEET _ 

u».  *.*,  u>w«.  RAD-PE-559-AB  „  76  c — ...  Propellant,  Single-Base,  Multiple  Pcrf. 

_ Methyl  Ccntralite  Coated  for  25mm  AP-T _ _ _ 

MkM  .<  RAQPQRD  ARMY  AMMUNITION  PLANT,  RADFORD.  VA.  >.»,«  i-~.f  105 _ 

CMtTMl  «*._  -DAAA09-7I-C-0329  .  d.,.  6-30-7L  *.  ,CQR  , letter— SARRA-IE. ..dated _ 

15  July  1976 

NITROCELLULOSE 


ACCENTED  KENS  NUMECn 

Cl5031 


*1  $*rc*(§ 3.3*0  *•**»?  <t343*C) 

ttHMMft [  —  -  ■■  %  -  MN 


—  -  ......  ■  % 

*x»tt  ■  13  *  12  % 


JV 


MANUFACTURE  JF  PROPELLANT 
35 

•fMhtMitt  ft  .  ■  ■  P*j*4*  '»€**♦»  . 


0.92  35 

-  -  —  ►*•*»$•  £•*«•«(  pf  t+v*  NC/f)»y  WtifM  »*ff#4i#M§  «f . ~*. 

P»W||  t>  WtiPi»  __Jj _ 

^TcwaATByi^s - J  PROCESS-SOLVENT  RE 

35  I  55  Increase  temperature  from  lo 


Ether 


_ PROCESS-SOLVENT  RECOVERY  AND  PRYING 

Increase  temperature  from  loading  to  cycle  level 

Solvent  Recovery _ 

Water  Dry _ ; _ 

Coating  Cycle _ _ 

Post  Coating  Air  Dry 


pf  too  ton*  z+iwt. 


T.ME 
04ft  "  | 


»WQMCLAHT  CQMPCStTtQX 

Nitrocellulose 

Nitrogen  in  NC _ 

Diphenvlamine 

Graphite  nt  ali  — 

Potassium  Sulfate  _ 

..latal.  Afalati  l,es _ 

..Moisture  &,.VolatiI 
Residual  Solvents 
Hvgroscooicitv 


_ CLOSED  BOMB 


TESTS  OF  FINISHED  PROPELLANT 


t  akfj*** 

1  *0>«fQec« 

I  Ptf«*»ulO  1 

Remainder, 

94.33 

.....  t...  3.P.  ,134°C 

INo  CC  40 1 

13.15  ■  t  0.05 

13.12 

No  pyplnxinn 

5  hr.  Mtn 

0.50  tn>  1.55 

0.7R 

f*#m  0 1  TVTftf* 

r 

0.40  i  V=i-.- 

0  53 

Mn  P^f^oT*at"S  rvrVc 

5.0  1  Nom 

3 .  88 

0.10  to  1.00 

1.01 

i  5,35  .  •  Max 

1  .42 

• 

!  1.00  1  -  0.25 

0.63 

Heat  of  Explosion  1 

1  1.10  Max 

0.89 

cal /cm  i 

;  1.80  •  Max 

1.33 

— 

!  0.10  Max 

0.02 

- r 

_  __  1 

J _ 0.940  to  1.Q5P 

0  075 

1 

J _ y.t=».»L 

'I  S.Vl 


lyl-i  nder 


PROPELLANT  DIMENSIONS  tincr.nl 


Kill  Vtfijlf#*  •(!  % 


t.»  m  RAD-PE-559-4Bd-90  88.38  {  97.34 _ 

_ (1)  EAD-PE-5 59-45 +90  93.02  1  98.87  t-mm 

i  |  I  co) 

jiaat  P7Q7R  -4-00  100.00% :  I00.00K.  ►...sum* 

»»*«.>.  ' _ '■ _ Web* 


.Asiasi. 


1J 

i  Loading  Density  Af  0.15  "fi/cc 

3i<  :•»  i«  %  '-j 

n 

•  j 

i  Loading  Desnitv  of  0.2  cm/cc 

•  t  *l»  A««rtft  ( 

10,014  ! 0.007S(  mates 


_ io.  0215^0. 0192  iVJdl 

_ ;0. 0310  0.0132  r*”  '-12/ 8/ 76 

L5  max  |-36,19i5.62  5»n>«  12/9/76 

Nom  '  0.8S1 1.28  c.»cn>..»« 

>  -  15  i  10.50: 12.46  12/13/76 


Tim  if  fid-n  . 

*  Dimens 


ise  stock  nronellant. 


This  lot  was  produced  on  a  best  effort  basis. 


j  R.  A.  Williams 

m*  «>•«  «e«t«  »i»caiin 


I  a—irw It  Ahwmm»IH» 

J.  E.  Bland 


Wv'/V  vv'/'av, 


I 


the  information  contained  herein  shall 

SE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 

TwEAPON  I  i.OT  NUMBER 


PROPELLANT 

ACCEPTANCE 

SHEET 


MODEL 


MFC  BY  HERCULES  INCORPORATED 
AT  RADFORD  ARM?  AMMUNITION  PLANT 

CONTRACT  NUMBER  DAAA09-77-C-4007 
WEIGHT  OF  LOT  109  P'JundA - 


TYPE 


AVERAGE  WEB 


SPECIFICATION 


PROCF  FIRED  BY 


FIRING  RECORD  NUMBER 


PROJECT  ILE 


PROJECTILE  LOT  NUM8SR 


TEMPERATURE  OF  POWDER 


STANDARD  PROPELLANT  LOT 


RAD-PE-559-5A 

ACCEPTANCE  DATE 

25  May  1977 


PROVING  GROUND 


WEIGHT 


OF 


PROPELLANT  DESCRIPTION 


DATED 


WITH  REVISION 


DATED 


INCREMENT  NO.  INCREMENT  WT. 


Accepted  fori  PS  Project  559 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


CHARGE  WEIGHTS 


TOTAL 

INCREMENT  WT. 


PROJECTILE 

WEIGHT 


VELOCITY 
FT  /SEC 


PRESSURE 
L3S/SQ  IN. 


JAMES  E.  BLAND 


CHIEF  OUAUTY  ASSURANCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  0ESCHI9ED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNIT'CN  ITEMS  LISTED 
BELOW  EXCEPT  WHE fl £  CUANTIT  IE  S  ARE  SPECIFICALLY  ALLOTTED  FCR  A  PARTICULAR  PURPOSE 


iVEAPON  AND  MODEL  i 

1  CCV.PL 

Se 

ROUND  OR  PROPELLING  CHAR (3 

THIS  LOADING  AUTHORIZATION  cXPIR  ES  AFT  ER  — — 
WILL  BE  CONSIDERED. 

i. -—AT 'WHICH  TIME  RESLSNOING  CR  REASSESSMENT 

LOACING  AUTHORIZATION  ISSUE 0  TO 

!  : 

1 

! 

CHIEF  QUALITY  ASSURANCE  DIVISION 

SMU  FORM  1CS0R  MARCH  71 


33 


.  A* 

‘ « 


Vfc  »’WW’  •"»»  W  •  *  »  »T^  >  ^Jt  ~J"  'J»  %«  ■  #.  »-  rf*  <  .-,•  ■  •  m  mrn 


U  S  Amy  Lir  Hi. . 


1  Information  contained  HEREIN  SHALL  ffapam 

IJpri&JSl!  3  8C  USCD  FOA  GOVERNMENT  PURPOStS  ONLY  4}*|M  | 
J  nVl  l»(a*irtl  'll  ^ik«rw<«<  •  ■  ■  VI  «  1 1  k  la  I 


RAD-PE-559-5A - - - - 25mm  MP  Propellant  for  AP  Projectile 


.  Cmmufc—  N«. . 


C*MltCt  S».  . 


DAAA09-77-C-4007 


lant.  raoford.  va.  f.o.1  imM, . .  109  lbs. _ 

■>—  4-1-77  COR  letter  SARAA-IE  dated 

26  January  1977 


ACCEPTED  ILEMO  NUUDCMS 


BC-15,058 


NITROCELLULOSE 


Wimfe.  i  ^  X 

Am»t«  *  X 


Q  92  MANUFACTURE  ^  PROPELLANT 

■■  PQundl  Solvent  per  »QUn4  NC/Pry  wngM  Crusting  if - 

Rtnvs  lo  Who*e  25 _ 


.  Pqi^i  veihii  ml  . 


Ether 


■  Ml  100  HiMl 


PvretfttOQi  Rtm<«  to  Who*!  „ 


PROCESS -SOLVENT  RECOVERY  AND  DRYING 


Solvent  Recovery _ 


Solvent  Recov 


Water  D 


PIOPELLANT 


TESTS  OF  FINISHED  PROPELLANT 


STABILITY  AMO  PHYSICAL  TES 


Nitrocellulose  Remainder 


j  Nitrogen  in  Nit^jeil.  i  13-15  -t-  0-C5 


Diphenylamine  0.50  to  1.25 


Granhite  0.40 


Methyl  Central 


Potassium  Su 


IwiKTBVIiIil 


Residual  Solvent 


Hysrosconicitv 


Bulk  Density 


Dust  &  foreign  Matter 


1.80 


0.940  to  1.050 


0.10 


PROPELLANT  DIMENSIONS  (inches) 


A****  Vkhiim  in  % 
If  Min  OlnwNata 


0.09231  6.25  12.70 


6.25 


OATES 

0.01731 

O.OlSSr***4  5/12/77 


0.0215(0.0189 P"*’**  5/1// 7/ 


15  Max.  1-36.19!  11.96 


1  Nom  I  0.681  0.98lD••t,,*,l•*  *»••»» 

5-15 — noibni.sar^- 


ric.  .<  CAAH.A.r  One  Fiber  Drum  @  100  lbs.  net 


mm m 


■14tWf<»lil 


**Uncoated 


For  ui.coated  base  stork,  a  heat  of  explosion  of  963.8  cal/gn  at  90+ 


&  produce 


a  best  effort  basis 


Cutroctir  i  *eofet#*»3f.*e 


.Smimw  III*  3*«*fy  ipwnci  Herwefitm 


JAMES  E.  3 LAND 


«•»  *0««  *04?i  MMCh  (in 


CMMCUI 


.  ^  -TV -.WW.- v \H -*>  yaaj.  - J.  •  ;  »  .  .  W  v  v  v  , 


U  t  Army  u>  Ha., 


P*A»Pi  1  THE  INFORMATION  CONTAINED  HEREIN  SHALL  )(*(■■■ 
|  BE  USED  FOR  GOVERNMENT  PURPOSES  ONLV 

i.%Vtr  L  HaiMt  lil  I  .  Bar  uaUr  %-.*)  *%*  a  a  a  m-m  *»  *  ita  Aa  I 


RAD-PE-559-5B _ cmi>n«  h..  25rara  MP  Propellant 


v  -  RAiiPORD  ARMY  AMMUNITION  PLANT.  RADFORD,  VA.  a~,..  HO  lb 3 

v^CaMraci  Ha.  DAAA09-77-C-4007 _  Data  4-1-77  ieatrfitatiaa  a»  COR  letter  SARRA 


CaMracl  Ha. 


ACCEPTED  ttENO  HUUSEHS 


B  C-15,058 


NITROCELLULOSE 


Nltrof** 

Caatanl 

UliimuA 

Minimum  _ 

% 

tiania  _ 

13.19* 

0.92 

Pauart*  Soi**nt  31'  ^ipd  HC.'Qty  *«iqM  of 

Pl'CintOd*  R#rs«  !o  . 


TEuP£Rjri;!5£S  “C 


MANUFACTURE  OF  PROPELLANT 
. .  35 


Po»A0t  Mcoftol  end  . 


—  PounA*  - tv  IOO  Panada  Sakai*. 


PROCESS -SOLVENT  RECOVERY  AND  DRYING 


17  j  24  I  Solvent  Recover', 


32  I  33  I  Solvent  Recove 


56 


Air  Dried  After  Coatin 


L%'M 


MOPCULANTCCMPCSlTtO  X 


TESTS  OF  FINISHED  PROPELLANT 


WlQtu'tJ 


fTailLlTT  AMO  PHYSICAL  TESTS 


formal* 


Nitrocellulose  |Remainder 


n  Nitrocell .  13.15  '  +  0.05  I  13.19  No  Explosion  $  Hrs.  MIN 


Dipheuvlsnine 


Graohite 


!0.50  to  1.25 


0 


0  •  86  I  Farm  af  Pfo.il, aXrYpe  I 


0.16  No.  Perforations 


Total  Volatiles  *2.35  .  Max. 


Moisture  and  Volatiles  1.00  t  +  0.25 


Residual  Solvents  I  1.10  Max. 


Hygros coni city  ■  1.80  Max. 


Bulk  Densitv  .0.940  to  1.050 


Dust  &  Foreign  Matter  0.10  Max. 


CLOSED  BOMB 


0.89  Heat  of  Explosio 


Max.  '  2.2 


1.08 


1.15 


1.25 


0.S994* 


0.01 


PROPELLANT  DIMENSIONS  (incha«) 


k**a  m  % 


Web,  A  vs?  I  0.0185  Noth  0.0263  0.0173 


0.0310  0.016v?4',rt  5/12/77 


0.0215  ©.OW"*-*  5/12/77 


t.„p..^/20/77 


15,  Max.  | -36. 19 j  11.96 o/zu/// 


1 .  Nora 


10.50  111.33 


CdtCf’pllM  S*Mft 
Forv«r4«t 


Tf„  .1  Pacaia,  Can .  One  Fiber  Prun  g  100  lbs,  nsc. _ 

nqm,,,,  *With  tanning  on  container.  1. 022  g/cc.  Loading  Density  obtained _ 

**  Hncoated  base  propellant  dimensions.  For  uncoated  base  stock.  a  Heat  of 


of  963.8  cal/gra,  a  -‘-90  F  R.Q.  of  130.52  and  t90  ?  R.F.  of  102.04  were  obtainec 


Prooellant  saraole  produced  on  a  best  effort  basi 


C«mrtei«r  t  At  <.''•>***•*■•* 


•f  Amm I+MC9  %ntt< 

c?^mes  e.  bland 


i  *>47* 


*_*  «W.  rOV  •T.VWVH'  r*.?fK*XwT* +'>'*'} 


'  •.»  WVTJ 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
SC  USED  FOR  GOVERNMENT  PURPOSES  ONLY  i  — — ■ 

I  WEAPON  |  t>OT  NUMBER 


PROPELLANT 

ACCEPTANCE 

SHEET 


RAD-PE-559-5B 


MOOEL 


ACCEPTANCE  DATE 


25  May  1S77 


MFGBY  HERCULES  INCORPORATED  PROOP  FIRED  BY 

FIRING  RECORO  NUMBER 

RADFORD  ARMX  AMMUNITION  PLANT  projectile - 


PROVING  GROUND 


WEIGHT 


CONTRACT  NUMBER  JJAAA09-77-C-4007 


WEIGHT  OF  LOT 


110  pounds 


PROJECTILE  LOT  NUMBER 


TEMPERATURE  OF  POWDER 


STANDARD  PROPELLANT  LOT 


PROPELLANT  DESCRIPTION 


AVERAGE  WEB 


SPECIFICATION 


DATED 


WITH  REVISION 


DATEQ 


CHARGE  WEIGHTS 


INCREMENT  NO.  j  INCREMENT  WT.  j  INCREMENT  WT. 


VELOCITY 

FT/SEC 


oiectile 


Accepted  for  }PE  Project  559 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  SLAND _ 

CHIEF  QUALITY  ASSURANCE  DIVISION 


LOAOSUG  AUTHORIZATION 

THE  PROPELLANT  LOT  OESCRlBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  GUANT1TIES  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


WEAPON  AND  VtCCSL  COMPLETE  RCUNO  OR  PROPELLING  CHARGE 


•  TYPE  I  MOOEL  PROJECT  WT  DRAWING  I  DATE  OF  LAST  REV 


THIS  LOADING  AUTHOR  IZ  AT  ION  E  XP IR  S  S  AF  T  E  R . 
WH-.  3E  CONSIDERED. 


•AT  WHICH  TIME  REBLENDING  CR  REASSESSMENT 


LOADING  AUTHORIZATION  ISSUED  TO 


CHIEF  QUALITY  ASSURANCE  DIVISION 


SMU  FORM  10S0R  MARCH  71 


n  ■  -  v;  vdd’dckt  •/ 


•-r-K.T?OTEW»-;  ■ 


r'  *v  ,r.ir.*'.  <i\  y.  v.yv-r.  y*  y„  >. 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


•WEAPON 


PROPELLANT 

ACCEPTANCE 

SHEET 


MOOSL 


_0T  NUMBER 

RAD-PE-559-5C 
ACCEPTANCE  DATE 


MFG BY  HERCULES  INCORPORATED  PROOP  F IRE P  BY 

FIRING  RECORD  NUMBER 

AT  RADFORD  ARMS  AMMUNITION  PLANT  ‘projectile - 


25  May  1977 


PROVING  GROUND 


PROJECTILE  LOT  NUMBER 


TEMPERATURE  OF  P O'NOE  3 


STANDARD  PROPELLANT  LOT 


CONTRACT  NUMBER  DAAA09-77-C-4007 
WEIGHT  OF  LOT  _  110  pounds 


PROPELLANT  DESCRIPTION 


TYPE  j  M 


AVERAGE  WES 


WEIGHT 


cp 


SPECIFICATION  DATED  WITH  REVISION 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  INCREMENT  WT.  j  1NCRfig$  w.  |  P  weilnT  ^ £ 


VELOCITY 
FT /SEC 


PRESSURE 
LB3/SQ  IN 


25mm  MP  Propellant  for  AP  Broiectile 


Accepted  for!  PE  Project  55 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  BIAND 


CHIEF  QUALITY  ASSURANCE  OlVIS'GN 


LOADING  AUTHORIZATION 


THE  PROPELLANT  LOT  OESCRIBEO  A30VS  MAY  BE  USE 0  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  GUANTlT IS S  ARE  SPECIFICALLY  ALLOTTED  FCR  A  PARTICULAR  PURPOSE 


«EA°QN  ANQ  MODEL  I  COMPLETE  ROUND  CR  PROPELLING  CHARGE 


PE  !  PROJECTWT  DRAWING  I  DATE  OF  LAST  REV 


THIS  LCACING  AUTHORIZATION  EXPIRES  AFTER  — 
WILL  BE  CONSIDER  ED. 

-—AT 'WHICH  TIME  RESLENOINGOR  REASSESSMENT 

LOADING  AUTHORIZATION  ISSUED  TO 

i 

CHIEF  QUALITY  ASSURANCE  OIViS.QN 

SMU  FORM  103CR  MARCH  71 

r«-Y t’-A *VVkJTa.  •>< -IT. IV * . .  1 , 


U  S  A»mj  M«. 


MnAniai  •  THE  INFORMATION  CONTAINED  HEREIN  SHALL  ’iCCT 
I  W il  U  L b»  Beusep  POBjOOVEHNMENT_«U«»OSESONLy  72C  I 


RAD-PE-559-5C  _ ,_vt„-r  ^  .  25mm  HP  Propellant  for  AP  Projectile 


ncwtt  RAOFORO  ARMY  AMML 
DAAA09-77-C-4007 


CpMract  N. 


AccEPTee  slemo  numbers 


C-15,058 


_ o.t. _ 


NITROCELLULOSE 


Nltrvgpfi  C*«t*M 


1 

IJ 

% 

_  % 

Ay*tm«  _ 

13.19. 

MANUFACTURE  OF  PROPELLANT 

Pounds  Sot.sni  ?tf  Pound  HC  .'  *Vy  wotgnt  ingr.dionts  C  uf»i*nng  of  -  3^  ■ .  Pends  uconoi  and  ^  Pounds  ..  EttlSr  —  o«r  100  Pounds  Sdlsosd. 

2$ 

Psrcsniog*  Rim**  to  An*1*  fc-t 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


17  I  Solvent  Recoverv  I  I  64 


f  tom 


PROPELLANT  COMPOSITION 


Constituent 


Nitrocellulose 


TESTS  OF  FINISHED  PROPELLANT 


stability  ano  physical  tests 


Methvl  Centralite  13.70  Nom 


Potassium  Sulfate 


Total  Volatiles  !2.3o  -nax. 


“Moisture  and  Volatiles  1.00  1  +  0 


Residual  Solvents  _  ■  1.10  -M 


0.940  to  1.050 


Dust  &  Foreign  Matter  0.10  Max,, 


CLOSED  BCM9 


Lot  N  mj»f 


PROPELLANT  OIW5NSIONS  (inches) 


•  J  N«atiM 

T*m©  I 


Vanotit*  m 

•f  Ut«» 


t,„  ^  CW.PPP  One  Prup  @  100  Xbs.  net. _ _ 

tapping  on  container,  1.010  g/ gc  Loading  Density  obtained. _ 

*'--Uncoated  base  propellant  dimensions.  ™  ™~  . . "" . . 


losion  of  963.3  e?i/sta  A  +9C°7  S.O.  of  130.52 


and  -*-90  ?  R.F.  of  102.04  were  obtaine 


CiA^9f  kmmjmtw  **pn+imiyHUi 

atVUiS  Kt 


2  LAND 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USEO  POR  GOVERNMENT  PURPOSES  ONLV 

.  j  WEAPON 


PROPELLANT 
ACCEPTANCE 
SHEET 

MFG8Y  HERCULES  INCORPORATED 
AT  RADFORD  ARM*  AMMUNITION  PLANT 

CONTRACT  NUMBER  DAAA09-77-C-4007 
wf  ioht-  of  i  ot  '  -I _ IP®  pounds _ 


lot  number 


RAD-PE-559-5D 


ACCEPTANCE  DATE 


6  July  1977 


WEIGHT-  OF  LOT 


PROOF  FIRED  8Y 
FIRING  RE  CORO  NUMBER 

PROJECTILE _ 

PROJECTILE  LOT  NUMBER 
TEMPERATURE  OF  POWDER 
ST  ANDARD  PROPELLANT  LOT 


PROPELLANT  DESCRIPTION 


PROVING  GROUND 


WEIGHT 


AVERAGE  WEB 
SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 

iMrncMCNT  Nn  INrRFMPNT  wt  TOTAL  PROJECTILE  VELOCITY  PRESSURE" 

INCREMENT  NO.  INCREMENT  WT.  INCREMENT  WT.  WEIGHT _ FT /SEC _ L3S/S0  IN. 

25tnm  MP  Propt llant  for  AP  F  olectile 


Accepted  forJPE  Project  559 


THIS  PROPELLANT  LOT  IS  ACCEPTED 

JAMES  E.  BLAND 

CHIEF  QUALITY  ASSURANCE  DIVISION 

LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCR 18 6 O  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  QUaNT  IT  IE  S  AR  E  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 
WEAPON  ANO'mOCSL  COMPLETE'  ROUND  OR  PROPELLING  CH-RGS 

TYPE  I  MODEL  I  PROJECT  WT  |  DRAWING  I  DATE  OF  LAST  REV 


THIS  LOADING  AUTHORIZATION  EXPIRES  AFTER. 
WILL  8 1  CONSIDERED. 

LOAOING  AUTHORIZATION  ISSUE 0  TO 


-AT  WHICH  TIME  RESLENOINGOR  REASSESSMENT 


CHIEF  QUALITY  ASSURANCE  DIVISION 


SMU  FORM  10S0R  MARCH  71 


139 


THE  INFORMATION  CONTAINED  HEREIN  SHAU 
SE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


pro?ellant  description  sheet 


RAD-PE-559-5D 

25mm_2IE_J>rop.eJLljn 

.1  RADFORD  ARMY  AMMUNITION  PLANT*  RADFORD.  VA. _ P«(tn  w**#  106  lbs* 

N*  0i\AAQ9-77-O4007  _  _  .  Pott-  4-1-77  o  He  .  ,  - 


Acccrrco  slCmo  Muutm 


C-15,058 


NITROCELLULOSE 


NltrofO*  Co*t**« 


t 

II 

% 

Atiriai  . 

13.19  „ 

*  £  p«ua4«  Souvnt  pi'  *om"4  NC.'P»y  Weffcl  tnqrediente  (,<>nticfing 

Pt'CfMOae  *>•—•«  to  Wl’PII  _  _ 25. _ 


T£ JP£B*M.fc€S  “C 


17  !  24  i  Solvent  Recovery 


MANUFACTURE  OF  PROPELLANT 
35 

Qtediente  C<>nt»«iinQ  of  ■  ?*•*««  Mcehol  *M  . 


Ether 

.  - M f  100  I 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


**OPELLA*T  CQMP03ITICN 


Constituent 


Nitrocellulose 


TESTS  OF  FINISHED  PROPELLANT 


96.72 


STABILITY  1N0  PHTSICAL  TESTS 


CLOSED  BOMB 


Lot  Numoir  |  Temp  *F 


H 

■  in 

|  i 

! 

i 

PROPELLANT  DIMENSIONS  (inches)  *  { 

Mean  Variation  In  %  I 
of  Wean  Oimoneiene  1 

Aetu«l 


0.0923J  6,25  2.70 


2:59 


ns.  For  Urcoated  base  stock,  a  Heat  of  explosion 

were  obtained. 

Propellant  produced  on  a  best  efforts  basis. 


Cutflttn  %  ^triMPtinn' 

R.  A. 'Williams 


ui  ee**  tee r»  hucn  ton 


J.  E.  is.'..'*’ 


-•  ->  sr*  v*vw  cyra-.K>.vH-« v^\> v*  v-  v»  t7  v^i-t  ;.- 


THK  INFORMATION  CONTAINED  HEREIN  SHALL 
•E  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT 

ACCEPTANCE 

SHEET 


WEAPON 

LOT  NUMBER 

RAD-PE-559-5E 

MOOEL 

acceptance  oate 

6  July  1977 

MFC  BY  HERCULES  INCORPORATED  PROOF  F  IRE 0  BY 

•  FIRING  RECORD  NUMBER 

ARMY  AMMUNITION  PLANT  ~<5JIc~'l~e - 


PROVING  GROUND 


CONTRACT  NUMBER  DAAA09-77-C-4007  OF  ? 

1D7  r,«.,nHo  STANDARD  PROP  ELL 

1  WEIGHT  OF  LOT  J.U/  pounas  f-= . . . - 

™"  ~  ~  *  PROPELLANT  DESCRIPTION 


PROJECTILE  LOT  NUMBER 
TEMPERATURE  OF  PQV/DER 
ST ANDARO  PROPELLANT  LOT 


WEIGHT 

of* 


TYPE _ 

AVERAGE  WEB 
SPECIFICATION 


DATED 


WITH  REVISION 


OAT  ED 


CHARGE  WEIGHTS 


INCREMENT  NQ.  INCREMENT  WT. 


TOTAL 

INCREMENT  WT. 


PROJECT  ILE 
WE  IGHT 


VELOCITY 
FT /SEC 


PRESSURE 
LBS/SQ  IN. 


25mm  MP  Propc llant  for  AP  Pi  ojectile 
Accepted  for  PE  Project  559 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  bi/uN'D 

_ -  _ CHIEF  QUALITY  ASSURANCE  DIVISION 

LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  CUANT  |T  IE  S  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 

WEAPON  AND  MOOS L  t  COMPLETE  ROUND  OR  PROPELLING  CHAR  '-E _ 

i  TYPE  j  MOSEL  |  PROJECT  WT  |  DRAWING  j  DATE  OF  LAST  REV 


THIS  LOADING  AUTHORIZATION  EXPIRES  AFTER. 
WILL  BE  CONSIDERED. 


.AT  WHICH  TIME  RE8LENOING  OR  REASSESSMENT 


LOADING  AUTHORIZATION  ISSUEO  TO 


CHIEF  QUALITY  ASSURANCE  DIVISION 


SMU  FORM  1CS0R  MARCH  71  141 

W  A  vV.%- *.r  ’AV  VV.VJ>V.V.V.*^V.WAV.V.VVVJ«1’»l.  A  A  W  rfl/W  V-V\.  WV 


U  S  Aimy  Ltt  Ht. 


THE  INFORMATION  CONTAINED  HEREIN  SMALL 
. —  »E  USED  FOR  GOVERNMENT  PURFOSES  ONLV  ' 

PROPELLANT  .DSSC3IPT10N  SHEET 


RAD-PE-559-5E _ _ 25mm  MP  Propellant 


RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD.  VA.  .  n<i.« 

Co*troct  No  DAAAQ9—77-O-4Q07  Poto  4^l~77  Sfoltcoho*  H»  .... 


ACCEPTED  BlEND  NUMBERS 


BC- 15, 058 


NITROCELLULOSE 


Nllr»p9«i  Contont 

Mimnttm  .  -  ■  % 


MANUFACTURE 

OF  PROPELLANT 

PoonO*  — 

_ ^bher  ,00  s«i..nt 

25 

PROCESS-SOLVENT  RECOVERY  AND  DRYING 


24  i  Solvent  Recovery 
Solvent  Recovery 
Water  Drv _ _ 


Air  D 


PNOPELLANT  COMPOSITION 


Coflit'tutff 


Nitrocellulose 


TESTS  OF  FINISHED  PROPELLANT 


attainder 


Maatwrc  J 


STABILITY  ANO  PHYSICAL  TESTS 


Formula 


1  munis 


96.19  l»„,  rM,  134.5°  C  I  cc  40  pijn.  60*4- 


0.05  I  13.19  No  Explosion  !  5  hrs .  min.  5  hrs 


.50  to  1.25 


;  Max 


Diphenylamine  _ 


GraD'nite 


Methyl  Centralite 


Potassium  Sulfate  0.10  to  1.00 


Total  Vovatiles _ 


Moisture  &  Volatile'"  il.OO  . 


Dust  &  Foreign  Matter’  0.1Q 


CLOSED  BOMB 


Lot  N^mOtr  I  T«mo  #F 


PROPELLANT  DIMENSIONS  (inches) 


U.Uia  O.UUb-J 


Mean  Variation  in  % 
el  Pi  in  DIhoumoav 


0icmo«tr  (OJ 


Par*  da 


0.0263  O.OlT’o’51*  6/17/77 


0.03101  0.016?  Sgm,”*J  6/17/77 


1  nom. 

0.68 

0.98 

5.5 

10.50 

11.33 

7-7-77 


best  efforts  b 


For  uncoatcd  base  stock  a  heat  cf  explosion 


nd  a  +90°F  RF  of  102.04.  Propellant  produced  on 


Contractor  a  Ripraat»iotitt 

R.  A.  Williams 


.’.V  \>  V 


THC  INFORMATION  CONT AINED  HEREIN  SHALL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


CORRECTED  COPY 


LOT  NUMBER 


RAD-PE-559-6 (HE) 


ACCEPTANCE  DATE 


27  July  1977 


MF  G  B Y  HERCULES r INCORPORATED 


RADFORD  ARMY  AMMUNITION  PLANT 


CONTRACT  NUMBER  DAAA09-77-C-4007 


WEIGHT  OF  LOT 


1.235  pounds 


PROOF  FIRED  BY 


FIRING  RECORD  NUMBER 


PROJECTILE 


PROJECTILE  LOT  NUMBER 


TEMPERATURE  OF  POWDER 


STANDARD  PROPELLANT  LOT 


PROVING  GROUND 


WEIGHT 


PROPELLANT  DESCRIPTION 


AVERAGE  web 


SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  J  INCREMENT  WT.  j  INCREMENT  WT.  PWe"iGHT1LE 


25.Nm  Gun  HE 


Accepted  for!  PE  Project  55 


THIS  PROPELLANT  LOT  IS  ACCEPTED 

Corrected  copy  issued  to  correct 

weight  of  lot.  .  .JAMBS  E.  BLAND _ 

CHIEF  DUALITY  ASSURANCE  OIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOWEXCEPT  WHERE  QUANTITIES  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


WEAPON  ANO  MODEL  COMPLETE  SQUNO  OR  PROPELLING  CHARGE 


THIS  LOADING  LUT HOnIZ AT :ON  EXPIRES  AFTER. 
WILL  BE  CONSIDERED. 


.AT’WHICH  TIME  REoLENDING  OR  REASSESSMENT 


LOADING  AUTHOR  IZAT  ION  ISSUED  TO 


CHIEF  QUALITY  ASSURANCE  OIVISION 


cmi  i  cr>3'«  in,;r.n  v.APP.H  71 


.  v  v  v  v* sva*. . .  \ 


Pk*\  «r*W.*  r*«  I  H  TWC  INFORMATION  CONTAINED  HEREIN  SHALL 
*  ,  8E  USED  FOR  GOVERNMENT  PURPOSES  ONLY 
hw»  kittl*#*  *S\I  i.  Htv,wx^v%;  d  u  »  wrii 


- ,  a..,  . . JA»dLp^2zP_(UE)_ 


.  e.„ . . . 25mn_ruuJI.iL  PROJECTILE 


., JtApROR.O  ARMY  AMMUNITION  PLANT.  HADFORO.  VA. _ r.«t.4  *—.# _ 1  »2_85_  lbs..* _ 

-  i)aa.\0'J-7  7-c-4O07 _ c.  .......  *. _ COll  let tcr_ _SARRA-EN_dated 

1_1_  .February.  .1977 


Acct»Tt»  Bet  ho  huuhcas  NITROCELLULOSE 


C-15 .058 


-  % 
.  13.12  .. 

Auri|t  .  X 


MANUFACTURE  OF  PROPELLANT 
0  92  •  TS 

.  f*^M*  $©■••*»  pat  'U^M  t*}fad*atlf  Cotj.atiAg  «t -  - .  Fo.*j«  Mcobal  on< 

25 

hMlMC^I  R«m.«  ir  . 


- Po«Mtf  • - -  par  ICO  Poufail  $gl*art. 


piqecllamt  composition 


TESTS  OF  FINISHED  PROPELLANT  * 


STABILITY  IHQ  PHT^lf/ -JUTS 


•  citrate* 


UlJtMftJ 


Nitrocellulose 


Nitrosen  in  Nitrocell. 


Diohcnvlanine 


Kesiriual  Solvents  i.10 


0.940  to  =1.050 


Dust  &  Foreign  Matter  I  0. 10 


CLOSED  S0MB 


PROPELLANT  DIMENSIONS  (inchot)** 


L0»  Semite  I  Tt*np  *f 


Ltu  RAD-t,C-559-6(HE 


l«  _  I 


0.0675 


M*et  VorlchoA  Sa  % 
•111#**  Qlrwn;**t 


7/1G/77 

7/16/77 


1.39.  Mom  I  0.S9  li.28  |o..t.-»i.««  *».»•» 

1  >  '  •  rof ko/eif 


8.0  15.33 _ ] _ 7/2J 


one  (1)  0  135  lbs,  net:  seven  (7 


7/23/77 


Cvrt*at««  « 


i  w^vxa 


*o«r*  Mtarntn 


j  JAMES  K.  BLAND 


"•Corrected  lor  weight  shrpi^u. 


a 


THC  INFORMATION  CONTAINED  HEREIN  SHALL 


PROPELLANT 

ACCEPTANCE 

SHEET 


WEAPON 

LOT  NUMBER 

RAD-PE-559-7  (AP) 

MODEL 

acceptance  date 

22  August  1977 

MFGBY  HERCULES  INCORPORATED 

AT  RADFORD  ARM?  AMMUNITION  PLANT 


CONTRACT  NUMBER  DAAA09-77-C-4007 
474  lbs 


WEIGHT  CF  LOT 


PROOF  FIRED  BY 
FIRING  RECORD  NUMBER 

PROJECTILE _ 

PROJECTILE  LOT  NUMBER 

temperature  of  powder 

STANDARD  PROPELLANT  LOT 


PROV'NG  GROUND 


WEIGHT 

cT 


PROPELLANT  DESCRIPTION 


TYPE _ 

AVER  ACE  vis  2 
SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  INCREMENT  WT.  INCREMENT  WT. 


PROJECTILE 

WEIGHT 


VELOCITY 

FT/SEC 


PRESSURE 
L  8 S/SO  IN. 


25mn  7  PEHF  grouellant  for  A3  Projectile 


Accepted  fer  PE  Project  559. 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  BLAND 

________  CHIEF  QUALITY  ASSURANCE  PiV.SION  ____ ~ 

LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCR  IB  SO  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  QUANT  IT  IE  S  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  °URPOSE 
Y/EAPCN  ANO  MODEL  I  CCM°L  ET  E  ROUND  OR  PROPELLING  CHARGE 

i  TYPE'  I  MODEL  I  PROJECT  WT  j  DRAWING  I  DATE  U?  LAST  P£v' 


T  HIS  L  OAOING  AUT  HOP  12  AT  ION  E  XP IR  ES  AF  T  E  R . 
WILL  BE  CONSIDERSC. 


.AT  WHICH  TIME  REBLENDING  OR  REASSESSMENT 


J  LOADING  AUTHORIZATION  ISSUED  T0 


|  CHIEF  QUALITY  ASSURANCE  DIVISION  j 

SUU  FORM  10G0R  MARCH  71  145 


U  $  Arwf  Let 


IH  mAk'.iaA  At  _5L 
C»Mri<t  Nt  _ 


v.'?i7.T.w.'''.k  .v/v  v  v^y’yrv  7> 

THE  INFORMATION  CONTAINED  HEREIN  SHALL 
Afirv  *ir»«  ■  BE  USED  FOR  GOVERNMENT  PURPOSES  ONLV  J1 

rKUif"iiLL«r-i  l  Ur’sawiar  i  ivn  ~.l: 


_ c«hmw  m?.5.®®  2.  pERF_£rop.i 


DAAAQ5-77-C-4C07 


ACCEPTED  ILCXO  XUMDERS 


L.ANT.  RAOFORO.  VA.  fac„*  Amo^t  <+74  lbs» _ 

c«i.  4-1-77  r.flieiiicaiioft  x*  COR  letter  SARRA-EN  datsd 

11  February  1977 


NITROCELLULOSE 


C-15,058 


HltrtftA  CinfMt  |KI  Stirfh  ((9.3*0 

UtsHwm  .  i  i  .  —  ....  % 

Minimum  ,,,.  ■  ».— ...  % 

twip  JL-LiljL  % 


„  „„  MANUFACTURE  OF  PROPELLANT 

0.92  oc  65 

_  Apundt  5n*i«t  ptf  33Ur»4  HC‘f!*y  W«|QM  i*tri4nMi  Confuting  *t  —  .>0 — Po«Ait  McoftOl  4M  - 

25 

Ptrttntaei  Pim-s  ta  **(*•#  _  ^  -  -  -  -  -  . -  ....  _  ■■  -  ...  - l  -■  -  - —  - 


PROCESS -SOLVENT  RECOVERY  AND  DRYING 


Solvent  Recove 


32  !  33  I  Solvent  Recove 


56  I  62  I  Water  D 


■  p«r  1 00  Pound «  SoUent. 


TEMP€WATuA£3  l 


t...  >  r 


PP0P£U.A#T  COMPOSITION 


CaitUUtM 


TESTS  OF  FINISHED  PROPELLANT 


Nitrocellulose 

remainder 

Nitrogen  in  Nitrocellulose  13.15  +0.05 

Diphenylanine  ! 

!  0.50  to  1.25 

M«Q«wf  «4 


96.32 


13.12 


0.83 


stability  and  Physical  TESTS 


Pormuio 


U„,  t.„  134. 5°C 


Wo  ExdIo 


Fori*  of  Presaila* 


cc  40'MinJ  60'+ 


Graphite 


lathvl  Cer.tralite 


Potassium  Sulfate 


« 


Residual  Solvents 


•oscopicitv  '  1.! 


Bulk  Density 


Dust  &  Foreian  Watt 


CLOSED  BOMB 


Lot  NumflfF 


1.80 


0.940  to 


Max. 


1.050 


1.29 


1.28 


1.C05 


0.04 


PROPELLANT  DIMENSIONS  (inches) 


Specification 


*••«*  Vo  net  ton  in  % 
if  Mm*  Dimension* 


100.00%  I  100.00%  Ur»  Cl 


Web 


0.130 

0.0923 

0.147 

0.0947 

0.014 

0.0083 

0.017S*tkH  7/29/77 


0.0310  0.016q£*"'*4  8/15/77 


0.0213  0.018 


R.  A.  Williams 


»*u#oa«  *.«r«  reACHiin 


Gieirmnt  Quo*t«i  *nhna>ms> 

J.  E.  rtlanL 


s 

if 


FS 


THE  INFORMATION  CONTAINED  HEREIN  SMAL* 
8E  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


A' 

* 


PROPELLANT 

ACCEPTANCE 

SHEET 


WEAPON 


MOOEL 


MFGBY 

AT 


HERCULES  INCORPORATED 
RADEORD  ARM!  AMMUNITION  PLANT 


CONTRACT  NUMBER  DAAA09-77-C-4007 
WSiGHT  OF  LOT  A88  lbs _ _ 


LOT  NUMBER 

RAD-PE-559-8(A?) 


ACCEPTANCE  DATE 

22  August  1977 


PROOF  FIREDBY 


PROVING  GROUND 


FIRING  RECORD  NUMBER 


PROJECTILE 


WEIGHT 


PROJECTILE  LOT  NUMBER 


TEMPERATURE  OF  POWDER 


STANDARD  PROPELLANT  LOT 


PROPELLANT  DESCRIPTION 


TYPE 


M 


AVERAGE  WE 2 


■s 


•> 


■s 


v 


K 


Lv 

rv 


< 


I  tr 


iV 

V 


& 


Ey 

i 


& 


& 


■S: 


yC 


I  % 


£ 


SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO. 


25inn  7  PEPJT  Pvooellant  for  Aij 


Accepted  for  PE  Project  559. 


INCREMENT  V.T. 


TOTAL 

INCREMENT  WT. 


Projectile 


PROJECTILE 

WEIGHT 


VELOCITY 
FT 'SEC 


PRESSURE 
LBS/SO  IN. 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


JAMES  E.  BLAND 


CHIEF  DUALITY  ASSURANCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOADING  ANY  OF  THE  AMMUNITION  ITEMS  LISTEC 
BELOW  EXCEPT  WHERE  QUANT  IT  IE  S  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


'WEA°QN  AND  MOOSL 


COMPLETE  ROUND  OR  PROPELLING  CHARGE 


T>  PE 


MOOEL 


PROJECT  WT 


DRAWING 


DATE  OF  LAST  REV 


T  HIS  L  OACING  AUT  HOR 12  AT  ION  E  X  P IR  E  S  AF  TE  R  , 
WILL  BE  CONSIDERED. 


.AT  WHICH  TIME  RE3LENDING  OR  REASSESSMENT 


CHIEF  GUALITY  ASSURANCE  Cl  VISION 


SMU  F3RM  lOSGi’i  MARCH  71  147 


m 

k! 


fe 


\w  *.^ ^  ,»'  W"**  .r»v^  T^t *  »*  if"  . -js  -%» •  *  -^*  4»  - _-  ^  ^  ^  m~ 


the  information  contained  herein  shall 

BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


a  S  Army  let  N«.. 


PgOggLUMT  DESCRIPTION  jtiEST  _ 

-PE-359  *&(\?)  I  . . Z^ZEElI  PERF  Propellant  for  AP  Pro 


ectile 


Mooufoctuioo  of  PAQFQRD  ARMY  A> 
Cootroct  No.  PAAA09-77-C-4007 


RADFORD.  VA.  .  o.cwo  *«««».  488  lbs 


NO  COR  letter  SARRA 


ACCENTED  SI.EN0  NUMtEAS 


NITROCELLULOSE 


C-15,058 


NlfntON  Contort  K>  Slorcn  («S  3*0 


UiMmun  -  %  !  Mint 

.  13, 12  45+  u 

Avorofto  ■  %  .  —  Mint. 


MANUFACTURE  OF  PROPELLANT 


0  92  35 

*  Pound!  Solvont  00/  °?u-<3  NC .'Pry  W019M  I*|r0di0rt0  C-iMittift?  of  ... - 


—  fg,Mt  tlroool  ono 


.  OounOl  V.^eT  ...  000  ICO  I 


P*re«nf-Q«  Ftm  1  *0  Wh-If 


PROCESS -SOLVENT  RECOVERY  AMO  DRYING 


17  1  24  1  Solvent  Recovery _ 

32  i  33  I  Solvent  Recove 


56  i  62  i  Water  D 


Air  Dry  after  Coatins 


P*»CPEllANT  COMPOSITION 


TESTS  OF  FINISHED  PROPELLANT 


STiSlUTY  AMO  PHYSICAL 


Ctaffly  •**•«{*« 

J,  £,  Bland 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 


CHIEF  qual:tv  ASSURANCE  QI'^SION 


r  '-.f  VAV-  y»  /• 


'  J’  •*  >  v\'rV  V«^jX.'*V‘_*'vr'- V* 

rne  inforvatio  <  contained  herein  shall 

■"  —  BE  USED  FOB  GOVERNMENT  PURPOSES  ONLY  "'■■■— . * 

PK0P21LAMT  Oi5C2j?7iOM  sHaaT 


U.S.  An*y  L*»  ►;«  £■/.  >*.**P  IfZ  ■  -  ~  U  ,(A  ^  ‘  -  ■  c*m**fitl**  N*. 

_ ir-r:rxi_£av, 

-"^(TCflO  ARMY  AMMUNITION  PLANT.  RADFORD,  VA.  _ 

C «**««»  <(».  . >AC9-/7-C— >007  flat.  4-1-77  _  n». 


P0C>«4  AlMIMt. 


ACCEPTED  iUHO  NUMBERS 


NITROCELLULOSE 


Nitre***  C**t*M 
Udimui*  ■ 

Mirimtim  - 


] 

i  1 

MANUFACTURE  OF  PROPELLANT 

50uMt  3K  Po-v!  HC/Ory  l**r*4i«*t*  CoMtttmf  «t  -  -.35.  NwMt  ^icifiii  3*4  ^5 

»c  <»***<«  _  - 

>*mi  _F.the.r_ 

—  Kt  130  ParetP*  U> yhM. 

= - »  PROCESS-SOLVENT  RECOVERY  AND  DRYING 


35  i  55  . Increase  Temperature  from  Loadin 


»»0?E'-LiNT  C;V»CSIt'3N 


9*ttitu«*r 


Nitrocellulose 


\*r 


Diphenylamine 


Graphite _ 

Methvl  Central 


Potassium  Sulf 


TESTS  OF  FINISHED  PROPELLANT 


rieu.iT*  ino  physical  rt 


Hveroscooicitv 


Dust  &  Forei 


CLOSED  BOMB** 


Lit  tuixrt* 


PROPELLANT  DIMENSIONS  (inchesj 


Mm*  verreu**  i*  x 

•*  M*** 


CWHCHI  *  *4****«H*»>r>' 


R.  A.  Williams 


J. 


1.  Blond 


^T??^^1 7> '  *JS_^^S^V  ■ 


THE  INFORMATION  CONTAINED  HEREIN  SHALV 
BE  USEO  FOR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT 
«  ACCEPTANCE 
SHEET 


weapgn 

LOT  NUMBER 

RAD-PE-559-12(AP) 

MODEL 

ACCEPTANCE  DATE 

10  January  1978 

MFG8Y  HERCULES  INCORPORATED 
AT  RADFORD  ARMS  AMMUNITION  PLANT 


CONTRACT  number  DAAA09-77-C-40G7 
_  968  lbs 


PROOF  FIRED  BY 


FIRING  RECORD  NUMBER 


PROJECTIL 


PROJECTILE  LOT  NUMBER 


PROVING  GROUNC 


WEIGH 


°F 


WEiGHT  OF  LOT 


STANDARD  PRCP5LLANT  cot 


PROPELLANT  DESCRIPTION 


TYPE 


AVERAGE  WE 3 


SPECIFICATION 


OAT  ED 


WITH  REVISION 


OAT  ED 


CHARGE  WEIGHTS 


INCREMENT  NO.  INCREMENT  WT.  i  (NC?tE  °cnT  W7 . 


PROJECTILE 

WEIGHT 


VELOCITY 
FT /Sc C 


PRESSURE 
L  BS/SO  IN. 


3.  Multi-P“rf  Methyl  Centralli 


Accepted  for  3E  Project  559 


THIS  PROPELLANT  LOT  IS  ACCEPTED 


•  JAMES  E.  SLAMD _ . _ 

CHIEF  DUALITY  ASSURANCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOAOING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
8ELCW  EXCEPT  WHERE  QUANTITIES  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PART tCULAR  PURPOSE 


WEAPON  ANO  MODE 


L 

COMP LET 

5 

ROUND  OR  PROPELLING  CHARG 

MODEL  I  PROJECT  WT 


DR  AWING 


»"^Ai  S  Cr  LAST  Fi c V 


THIS  LOADING  AUTHORIZATION  EXPIRES  AFTER  — 
WILL  BE  CONSIDERED. 

— AT'WHICH  TIME  REBLSNOING  OR  REASSESSMENT 

LOADING  AUTHORIZATION  ISSUED  TO 

chief  quauity  assurance  division 

.  smu  Rnnw  mano  march  71  . . ..  J51  _ _  _ _ _ 


THU  INFORMATION  CONTAINED  HEretU  SHALL 
'  ■■  "  -  ~  B£  U56D  POtf  aOYSKNMUNT  PURPOSES  ONLY  *■"■— 

PSOPSLLANT  DSSC?J?7!0M  sHSST 


AAA09-7 


•i~l-77  m  N.">. . 


ACCEPTED  tLEMD  HUYDE3S 


NITRGCEU.UL.OSo 


HMhii  Chip  *1  lure*  (eS.S'Cll  Sti'tatly  US* 3*0 


mJ  Hnit  -  T  3  ,  !  ft  ‘A  i. 

I  ! 


MANUFACTURE  G?  PROPELLANT 
0  .  L*-£  v.»«.  gi r  »r«N  HC/1-1  ■**'Z*t  f-.fr*  Am  r*  Ce**<atf«f  «t  .  .3  *>  >-  Pfvw  «CKW*  »t  —  £0_— . 

*»rt*rto-l  Rt-rtt  ft  W.-  n  J 


- ;  PROCESS -SOLVENT  RECOVERY  AND  DRYING 


iwfccmt: 


•^CPEL'.ANT  CCM»OIITIO» 


Tnr  T),-y _ 


TESTS  OF  FINISHED  PRQPELLAN' 


SILifY  *xt>  WYSICAL  TTST3 


Nitrocell 


Diphenvianine 


Graphite 


tethvl 


Volatiles 


lima 


firm  4t 


Iimesb^ 


Dust  & 


CLOSED  SOMB* 


hull 


PROPELLANT  DIMENSIONS  (inch«sl 


iyrn;rHn.nrrnn 


100.00% !  100.00% 


virlttijn  mi  % 
ef  cjf*»  Otr%*r* 


inyi 

ijaBnaam 


Mnmrogai 


produced  on  a  bes 


?mn<iTl  0»H« 


R  A.  Williams 


J.  c.  Slbnu 


rCJT>  HJRTW  kARCN  l*n 


_  v  v  v  w 


OJ 


'Av.v.v.v,  .'.v.  A  v  .'.v.v.  ^  v~.  r.v  ._■>  »  -  *, 

THE  INFORMATION  CONTAINED  HEREIN  SHALL 


PROPELLANT 

ACCEPTANCE 

SHEET 


WEAPON 

LOT  NUMBER 

RAD-PE-559-13  (AP) 

MOOEL 

ACCEPTANCE  DATE 

10  January  1978 

VSFGSY  HERCULES  INCORPORATED 
AT  RADFORD  ARMY  AMMUNITION  PLANT 

CONTRACT  NUMBER  DAAA09-77-C-4007 

'WEIGHT  OF  LOT  938  lbs 


PROPELLANT  DESCRIPTION 


PROOF  FIRED  BY 


FIRING  RECORD  NUM8ER 


PROJECT  iLE 


PROJECTILE  LOT  NUMBER 


OF  PC-WC 


STANDARD  PRCPElLANT 


PROVING  GROUND 


WE  IGHT 


PE 


AVERAGE  WE 3 


{SPECIFICATION 


DATED 


WITH  REVISION 


DATED 


CHARGE  WEIGHTS 


INCREMENT  NO.  |  INCREMENT  WT.  inCRE MENT  WT. 


PROJECTILE 

WEIGHT 


VELOCITY 

FT/SEC 


ngle-Base,  MF  Mbchyl  Central! t >  Coated  £o: 
Accepted  for  !E  Project  559. 


r  25im  AP-1 


THIS  PROPELLANT  LOT  ISACCEPTEO 


JsQffiS  t.  BLAND 


CHIEF  QUALITY  ASSURANCE  DIVISION 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  OESCR18EO  ABOVE  MAY  BE  USED  IN  LOAOING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  QUANTITIES  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


WEAPON  AND  MODEL  T  COMPLETE  ROUND  OR  PROPELLING  CHARGE 


MODEL  I  PROJECT  WT  I  OflAW'NG  I  CATE  OF  LAST  R£V 


T  His  L  OaCING  AUT  NOR  IZ  AT  .ON  S  X  P IR  E  S  AF  7  E  R  . 
WILL  BE  CCNSiOESED. 


.AT 'WHICH  TIME  RE8LENOING  OR  REASSESSMENT 


LOAOING  AUTHORIZATION  ISSUED  TO 


CHIEF  DUALITY  ASSURANCE  DIVISION 


^  SMM  FORM  10Rf)R  MARCH  71  _  _j,53  .  .  _ _ _ 


r.  '-T.'  v.T?'. 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USEO  FOR  GOVERNMENT  PURPOSES  ONLV 


PR0?2LUNT  DI5C?J?730?i  cK2*7 


u. s.  ktmy  l »i  RAD-?c-559-13  (API  eaoia.ii.uan  Wft.  Propellant 

Centralite  Coated  for  25mm  AP-T _ 


•fljmfitu-u  ^  RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD.  VA 


,  Poclad  Amount  _ 


988  lbs 


Contract  No.  . 


0AAA09-77-C~iG07 


.Sg<cit>eat>ori  So 


COR  ltr  jSARRA-IE  dtd  10  Nov  77 


ACCEPTED  ICEMO  NUMBERS 


NITROCELLULOSE 


Nltraqon  Contont  Kl  Sloren  («5.S*C)  SUbllily  (134  S*C) 


MANUFACTURE  Or  PROPELLANT 


.NuNt  Sotront  got  Pound  NC/Cry  nt.qnt  incrodionti  Conauting  at. 


Pounat  ’icoftai  ana  . 


.  cat  >00  Paundo  Sauant.  j 


Pit canlggt  Bornt  *3  Nr?  1C 
T  £  li  P  £  ^  AT  *j  ft  £3  ^r.  "  J  " 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


6a  j  Hour  7" 


»*0»£LlANT  COMPOSITION 


TESTS  OF  FINISHED  PROPELLANT 


TA3U.-TT  A*0  ^MYSICAt.  t£STS 


|  Cartt»tu«ftt 

Nitrocellulose 
I  Nitrogen  in  NC 
Dipheqylamine 

Graohite _ 

Methyl  Centralite 


M«3«wr«  J 


Remainder.  _ _ i  96.75  j-.0.  s.P.  r134 

13.15  XQ.Q5 _ I  13.16  Mo  Explosion 

0.50  to  i  1.25  !  0.86  |  form  af  PgailigM  Tv\0 

0.40 _ • _ Max _ : _ (L_16 _ ko.  Parf oral-in 


oSC  Mo  CC  40160V 


-  15  !  !  12.6 


Fiber  Drums:  6  a  150  lbs,  net;  1  £  78  lbs,  net. 


Tfft  flf  NtH'i  CaAtmMf  -  -  -  _  _  _  _ 

owort,  *Pimension3  are  from  the  uncoated  base  stock  propellant.  Chemical  test 
_ results  corrected  for  TV.  graphite,  dust  and  foreign  matter.  This  lot 


produced  on  a  best  effort  basis. 


Cam  *nf  OurtiT  Awanmv . 


R.  A.  Williams 


Jr*  •?-.  Bxana 


I  «vTRMIl€N|«7l 


<V W WAV 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 

8E  USED  FOR  GOVERNMENT  PURPOSES  ONLY  ■"  . . .  . 

fWEAPUN  •■■■  LOT  NUMBER 


PROPELLANT 
ACCEPTANCE  - 
SHEET 

MPG8Y  HERCULES  INCORPORATED 
AT  RADFORD  ARMY  AMMUNITION  PLANT 

contract  NUMBER  DAAA09-77-C-4007 


MOOEL 


RAD-PE-559-14(AP) 

ACCEPTANCE  DATE 


10  January  1978 


WEIGHT  OF  LOT 


| AVERAGE  WE 3 
SPECIFICATION 


931  lbs 


PROOF  FIRED  BY 
FIRING  RECORD  NUMBER 

PROJECT  ILE _ 

PROJECTILE  LOT  NUMBER 
TEMPERATURE  CF  •>nWDS3 
STANDARD  PROPELLANT  LOT 


PROVING  GROUND 


WEIGHT 


PROPELLANT  DESCRIPTION 


OATED 


WITH  REVISION 


CHARGE  WEIGHTS 


OATEO 


INCREMENT  NO.  INCREMENT  WT. 


total 

INCREMENT  WT. 


PROJECTILE 

WEIGHT 


VELOCITY 

FT/SEC 


PRESSURE 
1  BS/SQ  IN. 


Propellant,  sjlngle-.Base  MP  Methyl  Centrality  Coated  for  25r 
Accepted  for  BE  Project  559.  I 


CM 


THIS  PROPELLANT  LOT  IS  ACCEPTED 

•  JAMES'  E.  BILdD _ _ 

CHIEF  QUALITY  ASSURANCE  DIVISION 

LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  OESCRlBEO  ABOVE  M'-Y  BE  USED  IN  LOAOING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  QUANTITIES  ARE  SPF.CiFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 
WEAPON  AND  MODEL  COMPLETE  RCUNO  OR  PROPELLING  CHARGE  ~ 

TYPE  |  MODEL  I  PROJECT  WT  I  DRAWING  i  DATS  OF  LAST  REV 


THISLOAOING  AUTHORIZATION  EXPIRES  AFTER, 
WILL  BE  CONSIDERED. 

LOADING  AUTHORIZATION  ISSUED  TO 


.AT  WHICH  TIME  REBLENOING  OR  REASSESSMENT 


CHIEF  QUALITY  ASSURANCE  DIVISION 


SUH  IncnR  MAnr.H  71  ... 


- 155 


\.  \i-\v.->-.->:  v-  v._v  v ,  v,  v  *u  .<  .k . . ,  v ._, . .  ^ . , 


the  information  containeo  herein  shall 

'  S£  USED  FOR  GOVERNMENT  PURPOSES  ONLY  ' 

PROPSLLANT  D>SC?J?T30M  sHSST 


imwvm  .,  RflCFORO  ARMY  AMMUNITION  PLANT.  RAPTOR 
Ortrwt  w»  DnA-VJ 9-/ 1  .C-007  an„ 


ACCEPTED  SlEMO  NUMBERS 


NITROCELLULOSE 


C  15104 


_  MANUFACTURE  OF  PROPELLANT 

U>7A  -3  C 

...  ,  -  —  N>NI  S*ima>  o*r  PtwH  NC/O-j  wrtqM  iflfrttitnrc  Cxkiiu)  ■»  ’  1  p«u4i  on*  . 

Wretn.**#  *«m. i  t»  wh?i*  10 


CmNM  Nl  ♦iorcn(B5.5*C)  SloBIMly  (134  S-*C> 


Minimum  _ _ V.  ! 

.......  i3.i6  . ; 


lEtotolicn .  UlM. 


.  Mr  100  Pound*  SoIrMt. 


TEMPEWaT  -!»£3  ^ _ 

F*em  T 


PROCESS-SOLVENT  RECOVERY-' AND  DRYING 


P^OPFL*  A*T  CCVlPCS»T*CN 


TESTS  OF  FINISHED  PROPELLANT 


ST18IUTT  ANO  ftMYS«CAL  TC««rs 


^KluriJ 


Diphenylaaine 


l»rapnite 


Methyl  Centralite 


Potassium  Sulfa 


10.50  to  . _ i.25 


10.40  i  Max  ' . 0.2C  I  No  Perf 


2001  zc  (noml  Closed  Bomb 


i»SL?a.Uf*T«T 


This  lot  Droduced  o 


R.  P.  Williams 


TH6  INFORMATION  CONTAINED  HEREIN  SHALL 
SE  USEO  FOR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT 

ACCEPTANCE 

SHEET 


WEAPON 

LOT  NUMBER 

RAD-PE-559-15 (AP) 

MODEL 

ACCEPTANCE  DATE 

17  April  1978 

MFG8Y  HERCULES  INCORPORATED  PROOF  ciR£D  8Y _ 

FIRING  RE  CORO  NUMBER 

AT  RADFORD  ARMY  AMMUNITION  PLANT  p  r'q JE  CT  il  E - 


PROVING  GROUND 


CONTRACT  NUMBER  DAAA09-77-C-4007 


WEIGHT  OF  LOT 


TYPE 


AVERAGE  WEB 


SPECIFICATION 


4.810  lbs 


PROJECTILE  LOT  NUMBER 


rEMPERATURE  GF  POWDER 


STANOARO  PROPELLANT  LOT 


WEIGHT 


OF 


PROPELLANT  DESCRIPTION 


DATED 


WITH  REVISION 


CHARGE  WEIGHTS 


DATED 


INCREMENT  NO.  INCREMENT  WT. 


Prooellant 


Accepted  f; 


TOTAL 

INCREMENT  WT. 


THIS  PROPELLANT  LOT  IS  ACCEPTED 

JAMES  E.  BLAND 


CHIEF  QUALITY  ASSURANCE  DIViSiCN 


LOADING  AUTHORIZATION 

THE  PROPELLANT  LOT  DESCRIBED  ABOVE  MAY  BE  USED  IN  LOAOING  ANY  OF  THE  AMMUNITION  ITEMS  LISTED 
BELOW  EXCEPT  WHERE  QUANTITIES  ARE  SPECIFICALLY  ALLOTTED  FOR  A  PARTICULAR  PURPOSE 


WEAPON  AND  MODEL  COMPLETE  ROUND  OR  PROPELLING  CHA  .',E 


E  I  MODEL  I  PRCJSC  WT  DRAWING  DATE  OF  uAST  n£V 


THIS  LOADING  AUTHORIZATION  EXPIRES  AFTER  . 
WILL  BE  CONSIDERED. 

LOAOiNG  AUTHORIZATION  ISSUED  TO 


.AT  WHICH  TIME  REBLENOING  OR  REASSESSMENT 


J  CHIEF  QUA'.n  Y  ASSURANCE  DIVISION 

=.=UII  FCCr*  lfw;n.Q  ‘.USOH  71  157 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT  ACCEPTANCE  SHEET 


FROM 


REPORTS  CONTROL  SYMBOL 

EXEMPT  -  PARA  7-2o 
AR  335-15 


ACCEPTANCE  date 


5  Februat/  1979 


DESCRIPTION  OF  PROPELLANT 


Q  TY°E  I  (MP;  0  TYPE  II  (SP) 


SPECIFICATION,  REV,  OATS  and  AMENOMcNTS 


MFC  SY 

HERCULES  EICORPORAIED 


LOT  NUMBER 

RAD-PE-559-1S 


LOT  QUANTITY 

6,999  lbs 


CONTRACT  NUMBER 


PROOF  FIRED  oY 


PROJECTIL 


TEMPERATURE  OF  PQWOER 


j RADFORD  ARMY  AMMUNITION  PLANT  DAAA09-77-C-4007 


:..  V  PROVING  GROUND  DATA  .  ■  • 


PROVING  GROUNDIFIRiNG  recoro  NUMBER 


WEIGHT 


PROJECTILE  LOT  NUMBER 


STANDARD  PROPELuANT  LOT 


mmxrnkn 


•  •  CHARGE- WEIGHTS-.:-.- =•  v-  ■  «'  * 


O.  |  INCREMENT  FT  |  TOTAL  INCREMENT  WT  j  PROJECTILE  FT  |  V  SLOCITY  FT/SEC  1  PRESSURE  LB/SC  IN 


ACCEPTED  FOR  PE  PROJECT  559 

Propellant,  Sinjle-Base,  Multi- ?erf  Methyl  Cents  elite  Coated  f/25nm  AP-T, 


THIS  LOT  OF  PROPELLANT  IS  ACCEPTS^ 

JAMES  E.  BLAND  5  Februa 

IICNATURI  ANO  TITUC  OA 


LuAOING  AU  I HORIZA  1 1  ON  •  The  propellent  lot  dtscrioed  above  may  be  used  in  loading  any  of  the 
ammunition  item*  listed  below  except  where  quantities  are  specifically  allotted  for  a  particular 
aurpose. 


UNG.CBARG. 


MODEL  I  TYPE  PROJECT  FT 


5  February  1979 

0*TI 


WEAPON  AND  MODEL 


drawing 


This  loodinq  authorization  expires  after 

_ot  which  time  rebiending  or  reassessment 

will  be  considered. 

LQAO’.NG  AUTHORIZATION  ISSUED  TO 

TYPED  NAMc  and  title  cf  approving  official 

SIGN  A  TURE 

DATE 

ARRCCM  Fora  21G-RW  10.  Aug  77. _  158 


KV.v.v.v.v.v.vw  V.-  ;-  .N  .%  .-W  V  .> 


7**  .p  "V*-"  ,,w’Vl 7*  ~y*  ^  i  y.^-y  •” 


5\.*v\r 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
8E  USED  FOR  GOVERNMENT  PURPOSES  ONLV 


PROPELLANT  DESCRIPTION  oHS-T 


W\>  .'  A', 

L'  -  f*.J 


us  ii*i  i «»  w»-  RnD-P£-559-15(AP)  h>.  J£i 

_ _ Methyl 

mw«n<*  si  RASFORO  ARMY  AMMUNITION  PLANT.  RADFCHD.  VA . 


C^,«,  1.  3AAA09.77.C-4Q07 


. _ Oau  77  Sctgilicalion  Ho 


±te_£oated _ £/25nm  ap- 

,  d  4  ,  4 ,8l0ibs 

Paeitfd  amount _  L 

COR  l_tr_SARRA-IE^arec 
16  February  1978 


ACCEPTE9  SuEHO  HUU1EPS 


NITROCELLULOSE 


C-15134 


Hllroftn  Comom  |<i  Siorcfi  iSS  S’C  I  Siaomtr  (i34  S»CJ 


A««ro«o  —A3  .  L£  X  L 


.  Mini |—  .-3Q-fe— - 


MANUFACTURE  OF  PROPELLANT 


.  Po-rtflt  SoUi«»  it  ^uM3X'f'r>  9t  . 


?o-noi  Mconot  an*  . 


■  »«r  1 00  ^A)»  SoU«H 


|  Plfttwtw  ftimn  re  **21* 

f  1  TtUK£H*T'_Prs  *  c 


tin  1/4— I 


luhchm.,^  - - PROCESS-SOLVENT  RECOVERY  AND  DRYING 

i  21 _ Maintain  Inert  Gas  Flow  of  1/8-inch  Positive  Pre; 

.  -A— 2.1 _ : _ Ma,intain..Inert.  Gas  flow  of  1/4-inch  Positive  ..Pn 

21  j  -35..  ; _ Increase.  Temperature.  Maintain  1  /4-inch.  Posltivi 

56  !  62  1  Water  Drv  _ 

74  I  76  ‘  Coating  Cvcle 

56__i__fi2  '  Post  Coating  T.-?ai-p->-  Drv _ 

TESTS  OF  FINISHED  PROPELLANT  ~ 


T:u£ 

-qy>  j  ~*o'un"~ 


ggCgjllAjfT  :CMPCSITICN 


MOOluH..  • 


$TA8ifrr  amp  physical  TgSTS 


Nitrocellulose 

Diphenyl  ttnir.e _ 

Potassium  Sulfate 
Me-lvl  Centrallte 
_ Total _ 


!  96.7  ±  1.0 

!  0,9  j  0.4 

I _ Qo.5 . 1..T  Q,3, 

io  .  ±  n  <; 


^6.34  | -tot  rMt  S,P.  134, 5pC  No  CC  6u 

0 . 86  'To  "vnl  nci  no  R lir  min  -  . 


.66  I  tvm  at  ?o««na»i 

.24  I  >?n  .  Re-ror! 


CvT  ir-lu'-l 


Graphite _ !__ _ 

Total  Volatiles _ I 

Residual  Solvents  ! 

Moisture  I 

Hvgroscopicitv _ I 

Dust  &  Foreign  Matter _ 

"^CLOSED  BOMB'8 


0.4  i  Ms 
2_,  9 .  '  .  Ms 


n  o^n  ♦-{■ 
1.050  | 


i  rv.  amcj 


JILL _ !  12 

I 


1 

1 *  I  Cmcmayi  1 _ 


PROPELLANT  DIMENSIONS  (incim) 


Imm  v«ri««tan  m  % 
-i*  **«4H  0’f*+n4»o»t 


4.0-1)  101  Of 


*Q4Ciflcqt>tn 


-----  I  -----  |  I  1 

TifOMRAn-Pg-RFO-yi  fipA-i-Qn  1  I00.0C%I  100.00%  l'^,t  ;,«.(< 

agiM - 1  -  i  j  ;  ■  1  T.;?’r 

_ ! _ L  '  !  firrp 


_  Qit  \  fV»»n«4  j  TS+Sa  S 

0.110  10.09%!  4  21  i1  A-. 
0.147  I  0.0J4j|  25.  1  o  ?•? 

0.C14  j  O.COn 8 1  ZZTi 


I  I  !  i 

“Loacling  Density  [of  0.1  gm/cc  in" 
200  i cc  (.Nor.)  Closed  3or.b 


V4d_w»tf  •/•<»€*/ 
3ftl  3t«.  in  % 
of  wo*  MrtH 


_ 0.QV7FI  0  01Q4  2/-A0/7P 

1  o!o31  j  0.0179  ^/30/^S 

).Q185  Mot..  i  0.01P6  T«M 

i  ~  \t~.. _ to  8.11  0M>f*4  4/17/78 


5  to  15 


1  »^«»cr*ott«n  Shnnn 

*  *'>■  «'•* 

13.89  4/13/78 


t,o«  «<  cwittHir _ Fiber  Drur.s:  32  2  150  lbs  Net _ _ _ 

•mui _ _ Chenical  test  results  corrected  tor  TV,  graphite,  dust  and 

_ foreign  matter.  ~ 


o*r»  *i«i  !*rt 


-\  V,  . 

■  v‘. 


TH6  INFORMATION  CONTAINED  HEREIN  SMAU. 
86  USED  FOR  GOVERNMENT  PURPOSES  ONI.V 


U.».  *>»t  U»  *».. 


PROPELLANT  DESCRIPTION'  SHEET 


RAD-PE-559- 16 (A?)  ,|ni)l11ll  Nt>  Propellant,  .Single-Base,  Multi-Perf . 

Methyl  Centralite  Coated  f/25nm  A?-T 


i,  p«r  *****  HC/Cry  Co*%iitmq  *•  Sv«ai  ucaaw  an#  .  -VgL.  .  —  P>»r4>  &  W.I& fc. 

*afe*ntae«  •«  w*»t«  jv^  _ _ _  _ _ _  , .  ....  .  _ _  —  _ 


MANUFACTURE  OF  PROPELLANT 

-*-j. --**  r.Mii hi**  .  _ 15_  PiuAd*  Mr  AA  AJ  4Aa 


| -  PROCESS-SOLVENT  RECOVERY  AND  DRYING 


i  Maintain  Inert  Gas  Flow  of  1/ 8-Inch  Positive  Pressure 


21  i  Maintain  Inert  Gas  Flow  of  1/4-Inch  Positive 


21  ,  35  '  Increase  Temcerature,  Mai’itain  1/4-Inch  Positive  Pressure 


62  ,  Water  Dry 


76  s  Coating  Cvcle 


62  >  Post  Coating  Hater  Dr; 


TESTS  OF  FINISHED  PROPELLANT  _ _  _ 


.  9*  rCO  Awntf*  $*Mnr. 


**0»€i.5.JMT  CCM^03«T?CS 


1 

*ertr*.*Q 

:  »«♦<*- 

*  5«8#cnc»  f 

$T*«tUTv  1*0  •M^^JCAL  T*ST3 


famuia 


Nitrocellulose 


Diohenvlanine 


Potassium  Sulfate 


Total  Volatiles 


Residual  Solvent 


Moisture 


Hvgroscooicitv 


CLOSED  BOW  8 


HuiwMr 


N*44HT« 

Out**#** 


PROPELLANT  DIMENSIONS  (inch#* 


i«.«.>j*AD-?E-539-13(AP)-f90  j  100.00*/. '  100.00% 


0.014  D.0064 


1/25/79 


I  0.0187is"’,~<  1/25/79 


Ty#«  #f  Pectin*  Cam* a#/. 

, - 


FI3ER  DRUMS:  46  (§  150  lbs.  net;  1  @  89  lbs.  net. 


oreisn  natter. 


k.  a.  wniicms 


Z+an**  ^  *t|PW»WN» 

■  James  E.  Bland 


H 


.,1-1- -I—  ..  . —  the  .information  contained  herein  shall 

r.r-.rtr’ I  ft  ft*  BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 

PROPfiLLAiv ,  ai-ms:r—  - 


J  RlfOKIS  CON1KOI  TrMItOl 

EXP-5PT-PARA  7 -2a 
*  '  335-15 


C0MP0SI1I0N 


M10  f/25mm 


OA  IOI  NUMbkK 


SPECIFICATION  .  , 

COF  ]ec cor  SARPA-TE.  dated  4/29/80 


MfGA’  RAO FO P.D  ARMY  AMHUKITIOH  PLANT,  RADFORD.  V A. 


NITROCELLULOSE 


PACKID  AMOUNT 


CONTRACT  NUMBER 


RAD-PE-559-17  (AP) 


5,032  lbs. 


DAAA09-77-C-4007 


ACCEPTED  bund  numbers 


C  15315 


NITROGEN  CONTENT  STABILITY  (>34.S‘ C) 


13.15 


EXPLOSION 


iiAKUPPCTUHE  OF  SOLVENT  PROPELLANT 


POUNOS  SOLVENT  »£f>  POUND  NC/ORY  WEIGHT  INGREDIENTS  CONSISTIN'  OF 


POUNDS  ALCOHOL  AND 


ether  Pfp  ioo°oumos  solvent 


IEMPEPATUiIF 


_ 152 - - - 

21  1  Maint. 


21 


21  I  35 


2 


74  I  76 


56  I  62 


PERCENTAGE  REMIX  70  WHOLE 


rRCCiSS-SSLVHilT  kECOVE! Vi  ;V:iO  D.*YK;8 


Maintain  Inert  Gas  Flow  of  1/8-Inch  Positive  Pressure 


laintain  Tnert  Gas  Flow  of  1 /4-Inch  Positive  Pressure 


Increase  Temperature.  Maintain  1/4-Inch  Positive  Pressure 


Wat 


Coatinc  Cycle _ _ 


Post  Coatine  Water  Dry 


OAYS  HOURS 


32 


PROPELLANT 


COMPOSITION  t  ■'■■■  TLSTS 


iSNHD  PROPELLAiiT  V:  - 


STABILITY  AND  PHYSICAL  TESTS 


CONSTITUENT 


Nitrocel lulose 


FORMULA 


HEAT  TEsiS- P.134. 5“ C  No  CC  40 


NO  EXPLOSION  15  hr  Min  5  hr 


form  of  propellant  Type  I  Cylinder 


No.  Per r orations 


Heat  of  Explosiov 


cal/ 


Residual  Solvents 


Moisture  _ 


Hvnroseopicity _ 


Dust  4  Foreign  Matter 


1.68  lEulk  Density 


0.44 


1.24 


1.33 


0.035 


N/A 


0.940  to 


1.050 


0.992 


si'cre  a; 


LOT  NUMBER  |  UMP  "F  I  ‘  I 


missies 


SPECIFICATION 


STANOARO  I  “  3-3 


FINISHED  !  SPEC 


LENGTH  (t) 


diameter  id)  0.0°49  nom  0.147  0.0935 


PERF.  OIA.  |d>  _ 0.014  0.0064  |  d/\te$ 

loaoor.  |  10000%  I  Web,  Outar  0.0125  0.0194  | 

itm3r  lO.Uil  ‘0.0178  1  **«»  7  /  oa/eo 


Avg  0.019±0.002  0.0186  sampled  7/29/SO 


TEST  UNISH 


20  max 


Loading  density  of  0.2  g/cc  in 
200  cc  (nom)  closed  bomb 


8.78  JOrFERED 


1.11 


5  to  15  I  1 1 4 . 59 


type  of  packing  container  FIBER  DRUMS  652D:  33  &  150  lbs.  net;  1  @  55  lbs.  net. 


DESCRIPTION  SHEE1S 
FORWARDED 

9-23-SO 


Chemical  test  results  corrected  for  TV,  graphite,  dust,  and  foreign  matter. 
This  lot  meets  all  specification  requirements. 


SlGNA'URE  Of  CONIC ACTO^  S  Cil  CLSENFAIIVE 


SIGNATURE  Of  GOVLSNMkNI  OUAIIIY  ASSURANCE  KkPKkS* ' 


R.  A.  Williams 


ARRCCM  lORi.1  2UV.  10  AUG  77 


.lames  K.  Bland 


v  '--V-^TA"_V^VVV_  V.  V.  ^  V\N’.VLV..'W“  JV  INi  17V  >,-. 


v  ’.■>  ■>;  *■,»  ■ 


THE  INFORMATION  CONTA’NEQ  HEREIN  SHALL 
•E  USED  ROM  GOVERNMENT  PURPOSES  ONLY 


PROPSLLAHT  KCSPTAHCE  SHEET 


REPORTS  CONTROL  SYMSOL 

EXEMPT  -  PARA  7-2o 
AR  335-15 


FROM 

ACCEPTANCE  date 

22  September  1980 

...  .  :v .  0  ESCR5PT!  O  M  .O  F  PROPELLANT- 


_  __  avo  *sa 

[J  TYPE  I  (MP)  □  TYPE  tt  <SP> 


SPECIFICATION,  REV,  DATE  on.  AMENDMENTS 


LOT  NUMBER 

RAD- PE-559-17 (AP) 


LOT  QUANTITY 

5,032  lbs 


Mr G  BY 


CONTRACT  NUMBER 


{ERCtJL£3_  I.'t'CC?i'0~JiT£D  __  _____  jRADFOSD  AKMT  AMMUMITIOM  PLAST  DAAA09-77-C-  A007 

IM  — «<PX— — w— 1 1  IMII  ■!—  II  ■—  iwii...PW>ii— I  ■  ■■»!  '  ■  mmmmmmm mm**  mm— mm  ■■■  ,  n. 

-v  ./.. ..  -PRCVIMG  GROUND 


PROOF  FlRcO  oT  PROVING  GROUND  FIRING  RECORO  NUMocR 


PROJECTIL 


TEMPERATURE  OF  P0W0SR 


WEIGHT 


PROJECTILE  LOT  NUMBER 


STANDARD  PROPELLANT  LOT 


INCREMENT  NO. 


ACCEPTED  FOR  P3  PROJECT  559 


M10  f/25mm 


CH.ARGEW EIGHTS  -  -  v.-vo- 


OTAL  INCREMENT  WT  I  PROJECTILE  WT  VELOCITY  FT/SEC 


3/SG  IN 


THIS  LOT  OF  PROPELLANT  IS  ACCEPTED. 

.  JAMfc:>  a.  BLAI._  22  September  1030 

"  SIGNATURE  An:  TITUS  D'T£ 


LOADING  AUTHORIZATION  •  The  propellant  lot  described  above  may  be  used  in  loadin9  any  ot  the 
ammunition  items  listed  below  except  where  quantities  ore  specifically  allotted  for  a  particular 
purpose. 


OPEUING--  CHARG 


ORAWING  I  0*TE  Or  LAST  REV  I 


WEAPON  AND  MODEL 


MODEL 


.at  which  time  reblending  or  reassessment 


LOADING  AUTHORIZATION  ISSUED  TO 

• 

iTy ped  name  and  title  of  approvihgofficial 

i 

i 

i 

i 

SIGNATURE 

ARRCOM  corn  ZiC-iU  10.  Auc  77 _  l62 


m 


THC  INFORMATION  CONTAINED  HCRSlN  SHALL 
SE  USED  POR  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT  ACCEPTANCE  SHEET 


PROM 


REPORTS  CONTROL  JfMtJOL 

EXEMPT  -  PARA  7-2a 
AR  335-15 


ACCEPTANCE  DATE 

22  September  198i 


MODEL 


Q  TYPE  !  IUP)  Q  TYPE  II  (SP) 


SPEC!  eICATlCN,  RcV,  DATE  and  AMENDMENTS 


DESCRIPTION  OF  PROPELLANT- 


c  5 


LOT  NUMBER 

RAD-PE-559-18 (AP) 


lot  quantity 

48  lbs 


«rc  ay 


EZRCULZS  ri:OF?ORAlXD 


CONTRACT  NUMBER 


PROOF  rlP. 


PROJECTILE 


TEMPERATURE  Of  P0*0=h 


RADFORD  ASMS  AEMUNITIOS  PLANT  |DaAA09-77-C-4007 


PROVING  GROU140  DA/A'  :V:A‘ 


proving  GROUNOI  Firing  RECORD  NUMBER 


WEIGHT 


PROJECTILE  LOT  NUMBER 


STANDARO  PROPELLANT  LOT 


:  =  V  * .  ••  '"••  -•  ••'.  - •' : :.-  -CHA RGE  IV EIGHTS' sss*-i  •  '•=  - ' 


INCREMENT  NO.  |  INCREMENT  WT  |  TOTAL  INCREMENT  *T  |  P  R  0  J  C  CTI L  E  WT  (VELOCITY  rT/ScC 


I 

ACCEPTED  FOR  Pi}  PROJECT  559 
M10  f/25  mm 


THIS  LOT  Cf  PROPELLANT  IS  ACCEPTED 

JAMES  E.  BLAND  22  September  1980 

ilONAT'jKC  =  T-T '.S  3ATE 


LOADING  AUTHORIZATION  •  The  prcpeliont  lot  described  cbove  mcy  be  used  in  loading  any  ot  the 
ammunition  items  listed  below  except  where  quantities  ore  specifically  ollotted  lor  o  pt’f.  ula* 
puroose. 


K»D  OR  PROPS! UMG  CrfAHGb 


MODEL  I  type 


WEAPON  AND  MODEL 


DRAWING 


irm.uwttu'ti 


This  loadina  authorization  exairos  after 
will  be  considered. 

at  which  time  reblendin-j  or  rs -r:  sessment 

LOADING  AUTHORIZATION  ISSUED  TO 

• 

^  T.  PEO  name  and  TI'LE  Or  APF  ROVING  OF  F'CIaL  jSiGN a  TURE 


ARRCOM  Forj'210-Rt.  IQ.  Auk  77. _  163 

. . 


THC  INFORMATION  CONTAINED  HEREIN  SMAUL 
Pt-?StPFl  t  SE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 

r r.ur  hLuHi.  i  utivMivu  •  ivi«  •  —  ~ 


IEiroPis  comicoi  ‘>Muut 

EXEMPT -PAR  A  7 -2a 
j _ AR  335-15 


composu'on  M10  f /25mm 


DA  tOI  NUMBER 


KAD-VE-5 59-18  (Ar) 


sncificAiio  i  .  , 

COR  itr  SAPP.A-IE,  dated  4/29/SC 


PACKED  AMOUNT 


0X1  RADfORb  ARMY  AMMUNITION  PLANT,  RADFORD,  VA. 


NiTROCELLULOSE 


ACCEPUO  BLEND  NUMBERS 

C-15,315 


48  lbs. 


‘  DAAA03-77-C-4007 


NI1ROGEN  CONTENT 


MAX _  % 

MIN  _ % 

AVG  ...  •/. 


STABILliY  (13-1  S  C) 


EXPLOSION 


Fk8FE;.LAflT 


POUNDS  SOLVENT  PER  POUNO  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF 
PEP  IOC  POUNDS  SOLVENT  PERCENTAGE  *f.w,X  IO  WHO'  E  H _ _ 


POUNDS  ALCOHOL  AND 


POUNDS 


DAYS  l  HOURS 


PROPELLANT  COM?C»IT‘ON 
CONSTITUENT 

Nitrocellulose 


Diphenvlamine 


Potassium  Sulfate 


Methyl  Centralite 


TESTS  OF  FLUSHES-  HR0PELLA15T  '  \i- .  !  : !  stability  and  physical  tests 


i  mbjjtittmb  irol  1.1— mfmmm  i 


P.emainde 


0.9 


FORMULA  |  ACTUAL 


60  + 


5  hr  Min  I  5  hr 


Loading  density  of  0.2  g/cc  in  200  cc 
(nom)  closed  bomb 


O  (mq{ packed  7/29/80 
0.0306  l0.Q21  S  jiAMI>lt0  7/29/80 

|  TEST  FINISHED 

- - 8/20/80 

-19.74  offER£r'  8/27/S0 


1  I  o  ’DESCRIPIlON  SHEETS 
■  - -  FORWAC0E0  __ 

14.62  9-23-80 


TYPE  Of  PACING  CONTAINER 


5  to  15 


R  DRUM  652D:  1  i§  46  lbs.  net.  _ 


remarls  Except  tor  dinitrotoluene  impurity,  this  propellant  meets  all  design  requirements 
and  v°ry  satisfactory  gun  test  results  should  be  obtained.  Chemical  test  results 
corrected  for  TV  and  graphite. 

*This  lot  does  not  meet  snccificot ion.  requirements  because  it  contains  din itrotoliienc 
either  as  n  '-'vii  in"  or  w'i'-hTn  rrupoManf  .  which  would  ..never  have  boon  defected _ j  1 , .? _ 


:  chro.v.t*.  it.'.’.'ItIc  ai.ilviicnl  me  *_hod  had  not  in-on  required  for  methyl  centralite  l  os 


SlGN.-lUkt  Of  CCNUACh.-*  S  (■‘•'•'‘MNTALiyi  SUINAL.-RE  Of  GOVERNMENT  OHALllY  ASHMAN.  RliHStNIAIiVE 

R.  A.  •.‘Uliams  •  James  K.  Bland 


A!fl»CG;.1  J'OKM  21-,a  10  AUG  77  164 

IVCiVaW*;  WAK  VGwW  or.  *,*v  ,y  yvvvyu  w. 


R.  A.  •.‘UJiams 


THE  INFORMATION  CONTAINED  HEREIN  shall 
BE  USEO  FOR  GOVERNMENT  PURPOSES  ONLY 


P30PEILAIIT 


ACCEPTAIICE  SHEET 


F  ROM 


REPORTS  COM  ri!OL  SYMBOL 

EXEMPT  -  PARa  7—2a 
AR  335-15 


ACCEPTANCE  OATS 

22  September  3.980 


■DESCRiPTiON  Of 

PROPELLANT- 

•  ....  ....  ;.  .»:-= , 

MODEL 

1 

Q  TYPE  1  (MP)  Q  TYPE  II  (SP) 

AVG  WEB 

Ilot  number 

RAD-PE-55<;-19(AP) 

SPECIFICATION,  REV,  OATS  end  AMENDMENTS 


Mr G  BY 


CONTRACT  NUMBER 


KZRttT;2S_  Z2TC0HP0FAIZD  __  ...  } RADFORD  ARHT  AMMUNITION  PLANT  DAAA09-77-C-4007 


U KU.OAiA  a*-;. &*. ;. 


PROOF  FIRED  BY  PROVING  GROUN  0  |  F'RING  RECORD  NUMBER 


PROJECTILE 


TEMPERATURE  CF  POWDER 


WEIGHT 


PROJECTILE  LOT  NUMBER 


STANDARD  PROPELLANT  LOT 


INCREMENT  NO.  1  INCREMENT  *T  TOTAL  IN 


ACCEPTED  FOR  P 


PRESSURE  S/SO  'N 


M10  F/25  mm 


JAMES  E.  BI,AKD  22  Speteaber  1980 

1I?NA7-J®i  AnC  TIT'.i  3AT£ 


LOAD  IN  b  4U  i  HORiZATiCN  •  The  propellant  lot  oescrifeed  above  may  be  used  in  ioodlng  any  01  the 
ammunition  item*  listed  below  except  where  quantities  ere  specifically  allotted  for  o  particular 
our&ose* 


-;~TP Of?  PCOPS1L1MG  CHARGE  •  -j 

MODEL  I  TYPE  (  PROJECT  WT  j  DRAWING  |  DATE  Or  LAST  ycy  { 


Y/EAPON  AND  MODEL 


This  loading  avtharixctian  expires  of*ar, 
will  be  considered. 


„ot  which  time  rellending  sr  .-eossessmrnt 


.LOADING  AUTHORIZATION  ISSUED  TO 


ARSCCM  Fora  210-?.*.  1C.  Aus  77 _  165 


'>  ’>  P.vyvyyjrvvvs  lN".V(.,'r_V.V7<"‘.w's’;“-.'XT«'T..^:.'r-.,f''  T.'  ".  s". 


—  TMC  INFORMATION  CONTAINED  HCRCiN  SMAUL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONU.Y 


nn  •  n  *  j  usio  ^uk  ‘iOVCHnMtNT  kuh^jo  oni,y 

PRuPtLLnKi  un^iiii-nUii  ai-icxi  ~ - 


si  rot,  is  fowiioi 
EXEMPT-PARA  7 -2a 
AR  335-15 


COMPOSITION 


_ M'lO  f/25nm 

sptcificAtiSH 

COR  lot  ter  SARRA-1E, 


OA  lOt  NUMUER 


RAD-PE-559-19  (AP) 


MfO  AT 


dated  4/29/80 


PACKED  AMOUNT 


59  lbs. 


RADFORD  ARMY  Ai.'.f’UNSTlOH  PLANT.  RADFORD,  YA. 


CONI ACT  NUMBER 


DAAA09-77-C-4007 


-i 


fMTnuCELLULCSE 


ACCEPlED  £ LEND  NUMBER' 

C-15,315 

NITROGEN  CONTENT 

Kt  STARCH 
(AS.S’C) 

STABllltY  (134. S  C) 

MAX  .  r. 

.  ......  .  MIN 

MIN  .  % 

MIW 

MIN 

T  *3  1C 

avg  -5  " 

-45+  JAIN 

30  min 

EXPlOIlON  HC 

;.jA;:Ur^CTli*l£  OF  SDLYOIT  PHCl'EttAKT 


0.9^ 


POUNDS  SOLVENT  PCS  POUND  NC/DRY  V/EIGHT  INGREDIENTS  CONSISTING  OF  . 
prlior  PEE  too  POUNDS  SOLVENT  PERCENTAGE  REMIX  TO  V/HOEE  S. 


JJL 


POUNOS  ALCOHOL  AND  . 


Jl5- 


POUNDS 


TS'APERATE'PES  J  I.  . 


FRO/A 


J2_ 


?;:0C£SS-.S0LYH"T  F. £C(fV if;Y  A,:0  DllVIiiS 


time 


21 


Maintain  inert  gas  flow  o£.lZ8-inch  positive  prossnrp 


DAYS 


nouas 


_12_ 


~zr 


-Maintain,  .inert  ...gas. 


llois  oJL. U&=d  r\ch,.s>asjJ:d3te.. 


pressure. 


32 


Increase  temperature;  maintain  1 /4-inch  positive  pressure 


24 


56 


62 


1  Water  dry 


_LQ_ 


74 


76 


Coating  Cycle 


56 


62 


Post  coating  water  drv 


48 


fROPEUANT  COMPOSITION 


TESTS  OF  Firr.GIlEO  pr:G?ELLA’{T  -  -H'  ,:<■  ■■  j  stawuty  and  physical  tests 


CONSTITUENT 

PtRCEMI 

FORMUtA 

r  irclc?  Jf 
TOLERANCE 

PERCENT 

MEASURED 

FORMULA 

ACTUAL 

Mtrnce.1 1  itl  one 

Kpmaindpr 

94.43--1 

HEAT  TES6.  P.134 .  5°( 

No  CC  60 1 

60*  + 

Uiphenviamine 

0.9 

±0.4 

0.98 

No  Explosion 

5  hr  min 

5  hr 

Potassium  Sulfate 

1.6 

±0.3 

0.95 

FORM  OF  PROPELLANT 

Type  I 

Cylinder 

Methyl  Centralite 

1.9 

Nominal 

1.19 

No.  Perforations 

7 

7 

TOTAL 

100.00 

100.00 

Heat  of  Explosic 

n. 

Graphite 

0.4 

Max 

- .  0.13 

cal/g 

N/A 

388.0 

Total  Volatiles 

2.9 

Max 

1.38 

Bulk  Densitv. 

0.940  to 

Residual  Solvents 

1.7 

Max 

0.23 

R/cc  _ 

1.050 

0.964 

Moisture 

1.1 

±0.4 

1.10 

Rygroscopicity 

1.80 

Max 

1.30 

Dust  &  Foreign  Matter 

1.10 

Max 

* 

Dinitrotoluene ‘ 

2.45 

u-.l 


LOT  NUMBER 

TEMP  :F 

RELATIVE  1  Si l/.TIVe  t  '  '  ’ 

,0’JICXNcSS  .  cORCE  l  . 

SID.  Ctv.  m  %  1 

of  Mecn  Dimennont 

testRAD-! 

k-559-iH.Ai'i 

+9Q 

~80.6‘S  iTffOi 

SPEOFICATION 

DIE 

FINISHED 

SPEC.  ACTUAL 

LENGTH  (>.) 

0.150 

0.14S3 

6-25  -16 

DIAMETER  CO) 

0.190 

0.1223 

6.25  (i.53  ! 

-  PAD- PI 

PEkF.  OIA.  Id) 

0.018 

0.0088 

dates 

STANDARD 

559-16 (AP) 

+90 

100.007, 

100.007. 

Web,  Oute 

r 

0.0285 

0.0222 

REMARKS 

*Loading  density  of  0.2  g/cc  in 

200  cc  (nom)  closed  bomb 

Innc 

r 

0.0395 

0.0272 

packed  7/ 29 /SO 

Avg 

0.0237  Nom 

0.034 

0.0247 

SAMrua  7/29/80 

TEST  FINISHED 

8./20/S0 
orrESED  8/27/80 

Web  Difference 
/$ Id.  Dev.  in  % 
p*  Web  Avq 

20  Max 

-32.35 

-20.27 

1:0 

i.l  Nom 

1.1 9 

DESCRIPTION  SHEETS 

fcrwar§Ld23_80 

Od 

5  to  15 

13.97 

type  of  packing  container  FI3EK  DRUM  6520:  1  (J  5/  lbs.  net. 


remarks  r.xcept  tor  dinitrotoluene  inpurity,  this  propellant  meets  all  design  requirements 
and  very  satisfactory  gun  cost  results  should  be  obtained  from  it.  Chemical  test  result! 
corrected  for  TV  and  graphite. 

This  lot  does  not  meet  nJ ]  specification  requirements  because  it  contains  dinitrotoluemf 

_ Obro-  '< ,<v.T-  'J±  Ml.  vt-icnl.atet  !’eJ  J.riM  not  ,h-...-n  ::enuircd .  for  tlu--r.er.ln-l  E:enLr.;ilLri_Lcu;I. 


W 


SiGNAlURT  <>i  u'I.N-IJUk!  3TNI AIIVE 

R .  A .  W  i  1  i  i  ;'ms 
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THt  INFORMATION  CONTAINED  HEREIN  SHALL 
RE  USEO  FOR  GOVERNMENT  PURPOSES  ONLY 


BE  USEO  FOR  GOVERNMENT  PURPOSES 

PROPELLANT  DESCRIPTION  SHEET 


«tPO«rS  CONTROL 

,  EXEMPT-PARA  7-2a 
I  AR  335-15 


COMPOSITION 


COR  letter  SARRA-TE,  dated  30  October  1980 


"roAT  RADFORD  ARMY  AMMUNITION  PUNT.  RADFORD.  YA. 


NITROCELLULOSE 


ACCEPTED  BUENC  NUMBERS 

C-15333 


OA  lot  number 

RAD-PE-559-20  (AP) 

PACKED  AMOUNT 

94  lbs. 

CONTRACT  NUMBER 

DAAAQ9-77-C-40Q7 

NITROGEN  CONTENT 

MAX  T. 

MIN  .  % 

tuft  13  ■  ID  % 


5IABIUTY  |I34.S*C) 


3CH- 

EXPLOSION 


ircxrmnri 


lAfJUf ACTURk  OF  SOLVE?!!  PROPELLANT 


POUNDS  SOLVENT  PER  POUNO  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF  ->-3  POUNDS  ALCOHOL  AND 
PER  100  POUNDS  SOLVENT  PERCENTAGE  REMIX  TO  WHOLE  Lt 


PROCESS- SOLVE:!!  RECOVERY  AND  DRYING 


Maintain  Inert  Gas  Flow  of  1/8-inch  Positive  Pressure 


Maintain  Inert  Gas  Flow  or  1/4-inch  Positive  Pressure 


Increase  Temperature.  maintain  1/4-inch  Positive  Pressure 


Water  Dr 


ine  Cvcle 


62  ! Post  Coatinz  Water  Drv 


propellant  composition  i  TESTS  OF  FINISHED  PROPELLANT 


CONSTITUENT 


95. 9d 


0.90 


1.0 


iiimn——  imi  1 1 —i 


Nitrocellulose 


Diohenvlanine 


Potassium  Sulrace 


Methyl  Centralite 


TOTAL 


Graphite 


Total  Volatiles 


Re3ldual  Solvents 


Moisture 


Hverosconicitv 


Dust  &  Foreign  flatter 


0.40 


±0.3 


Nominal 


100.00 


0.40 


2.90 


0.89 


0.86 


1.97 


100.00 


MEAT  TEST  SP  134  . 


FORM  or  PROPELLANT 


Max 


Max 


Max 


±0.40 


Max 


Max 


Heat  of  Explosi 


cal/ 


STABILITY  AND  PHYSICAL  TESTS 


900.5  nomi  910.7 


0.92  min 


1-3SED  30.M8 


inches 


iro&aa^BHSsB 


REP^AWKi 


SPECIFICATION  OlE  FINISHED  SPEC 


LENGTH  (U  W.IUO^  nom 


DIAMETER  !D)  D.0949  nom  D.14/  0.0911 


perf.  dia.  (d)  J.0Q64  nom  D.014  0.0066  0AIIS 

iec.oo%  (Web  V  ~~  \ 

Outer  D.0215  b.0177  ^cked  12/4/80 


Inner 


♦Loading  density  of  0.2  g/cc  in  200  cc 
(nom)  closed  bomb 


TYPE  OF  PACKING  CONTAINER  FIBER  DRUM. 


to  15 


1  (3  89  lbs.  net.  ana  p-io  sample 


SIGNATURE  OF  CONTRACV'P'  REPRESENTATIVE 


SIGNATURE  OF  GOVERNMENT  CVAUTY  ASSURANCE  REPRESENTATIVE 


R.  A.  Williams 


AR8CCM  FORM  214R  SO  AUG  77 


J.  E.  Bland 
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THE  INFORMATION  CONTAINED  HEREIN  SHALL. 
RE  U3EQ  FOR  GOVERNMENT  PURPOSES  ONLY 


•  m  «tv  U9EU  run  nuvtnniucni  funpusu  v; 

PROPfcLLAilT  UfcSliKIF'IIUTJ  5Httl“ 


compost  ion  25mm  Bushinas  ter 


RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD.  YA. 


NITROCELLULOSE 


PE-559 


REPORTS  CONTROL  SYMBOL 

EXEMPT-PARA  7-2a 
AR  335-15 


DA  LOT  NUMBER 

PACKED  AMOUNT 

9S  lbs. 

CONTRACT  NUMBER 

DAAA09-77-C-4007 

ACCEPTED  BLEND  NUMBERS 


C-15333 


NITROGEN  CONTENT  Kl  STARCH  STABIUIT  (I34.S*C) 
165.5*0 


,  7.  45+  MIN  30+  _ 

EXPLOSION 


lAfiU F ACTUS E  OF  SOLVENT  PROPELLANT 


POUNC'S  ALCOHOL  AND 


FOUNOS  SOLVENT  PER  POUND  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OJ 
R  100  POUNDS  SOLVENT  PERCENTAGE  REMIX  TO  WHOLE  H 


21 


35 


6 


76 


56  I  62 


frofeuant  composition 


CONSTITUENT 


Nitrocellulose 


Diphenvlamine 


Potassium  Sulfate 


Meth.l  Centralite 


PROCESS- SOLVEJiT  RECOYEsY  AND  DRYING 


ASK  wmtama 


Maintain  Inert  Ga 


Increase  Temoeratu 


Wa 


Coatine  Cvcle 


Post  Coating  Warer  Drv 


TESTS  «F  FINISHED  PROPELLAIIT 


MEASURED 


95-60  {Remainder  I  95.49 


Residual  Solvents 


Moisture 


Hveroscooicitv 


Dust  and  Foreien  Matte 


CLOSED  :o;'-3 


LOT  NUMBER  RM?  ’f  | 


STABIUTY  AND  PHYSICAL  TESTS 


FORMULA  ACTUAL 


HEAT  TEST  SP,  134. 5°|C  No  CC40M  60’ No  CC 


No  ExDlosion  5  hr  mid  5  hr+ 


form  of  propellant  Tvpe  I  Cylinder 


No.  Perforation 


Heat  of  Exolosi 


00.5  nom  884.5 


Loadabili 


vmw&sBmsm 


tncties 


59-21  (A?!)+l2?  102 . 23”  I  99.98%  JUngthui 


rm.’ay.waai 


ol  Mt  on  0im«n 


SPECIFICATION  die  I  RNI5HH)  I  SPEC  ACTUAL 


nom 


0949  nom 

13 

• 

147 

jo 

0064  nom 

|ji 

014 

O 

RIM  Amo 


559-15  (APf)  +90  I  loaooss  I  100.00s  IWeb 


Outer 


0185  |  packed  12/4/80 


sampled  12/4/80 


^Loading  density  of  0.2  g/cc  in  200  cc 
(nom)  closed  bomb 


1/16/81 


DESCRIPTION  SHEETS 
FORWARDED 


TYPE  OF  packino  container  FIBER  DRUM:  1  :?  90  lbs.  net.  and  5  Dound  samDle 


REMARKS 

Chemical  test  results  corrected  for  TV,  graphite,  dust  and  foreign  matter. 

This  lot  meets  all  specification  requirements  except  that  loadability  is  somewhat  lower 
than  desired. 


signature  of  contractors  representative 
R.  A.  Williams 


ARRCuM  FORM  214R  Ifl  AUG  77 


SIGNATURE  OF  GOVERNMENT  QUALITY  ASSURANCE  REPRESENTATIVE 

J.  E.  Bland 
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\k\Lky^jr*£*X!‘Srj(rjC>>?±7ji7J".  V.V.V.  rf'.VJV.VT'x-wV^V.V, 
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THE  INFORMATION  CONTAINED  HEREIN  SHALL 
SE  USED  FOR  GOVERNMENT  PURPOSES  ONLV 


PROPELLANT  DESCRIPTION  SHEET 


PE-559 

REPORTS  iiNTROL  SYMBOL 

EXEMPT-PARA  7-2a 
AR  335-15 


(COMPOSITION 


25mm  Bushmaster _  oa  lot  numser  rad-PE-559-22(AP) 

a  rrn  a  tp  i  _  . _ i  aa  a  .  «  «  PACKED  AMOUNT  * . 


COR  -ltr  SAKRA-IE,  dated  30  October  1950  I  95  lbs. 


MWAT  RADFORD  ARMY  AMMUNITION  PLANT,  RADFORD,  VA.  C0NI,ACI  NUMB£*  0AAAflg 


NITROCELLULOSE 


ACCEPTED  BLEND  NUMBERS 

C-15333 


DAAA09-77-C-4007 


NITROGEN  CONTENT 

MAX 

_  % 

MIN 

_  7. 

*vn  13.13 

_  7. 

ST  ABILITY  (I34.S*C| 


EXPLOSION 


liXSMB 


iANUFACTURE  OF  SOLVENT  PROPELLANT 


POUNOS  SOLVENT  PER  POUNO  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF  PCUNDS  ALCOHOL  AND 

Cr  PER  100  POUNDS  SOLVENT  PERCENTAGE  REMIX  TO  WHOLE  _ 


PROCESS-SOLVENT  RECOVERY  AND  DRYING 


Maintain  Inert  Gas  Flow  of  1/3-inch  Positive  Pressure 


Maintain  Inert  Gas 


Increase  Temperature.  Ma: 


Water  Drv 


Coatina  Cvcle 


Post  Coatina  Water  Drv 


TESTS  OF  FKUSHEO  PROPELLANT 


PROPELLANT  COMPOSITION 


CONSTITUENT 


trocellulose 


envlamine 


Potassium  Sulfate 


Methyl  Centralite 


TOTAL 


Graphite 


'otal  Vc’atiles 


Residual  Solveucs 


Moisture 


•GO  |  Remainder)  96.78 


1.0 


STABILITY  AND  PHYSICAL  TESTS 


heat tistSP  134. 5 °C  No  CC  40'INo  CC  60 


-  0.40 

0.97 

±  0.3 

0.90- 

Nominal 

1.35 

5  hr+  ME 


FORM  OF  PROPELLANT  |  Tvpe  I 


♦Loading  density  of  0.2  g/cc  in  200  cc 
(nom)  closed  bomb 


20  max  -55.86-11.81 


1.18 


17.6  nom  15.37 


type  of  packing  container  FI3ER  DRUM  652D:  1  @  90  lbs.  net.  ana  J-pcund  sample 


SIGNATURE  OF  CONTSACXCR  S  REPRESENTATIVE 

R.  a-  Williams 
ibdpau  rnnu  <iun  in  an r  n 


|  SIGNATURE  OF  GOVERNMENT  OUAUTY  ASSURANCE  REPRESENTATIVE 

jj.  E.  Bland 

L*.  169  " .  . . .  1 


- -  THC  INFORMATION  CONTAINED  HEREIN  SHALL  . 

BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 

PROPELLAm  UtSUlilP l iU.'J  SHfcfcl"' 


_ aan 

KEPOSIS  COM  801  SfMdOl 

EXEMPT-PARA  7 -2a 


COMPOSITION  __  _  , 

25mm  Bushmaster 

DA  LOT  NUMBER  RAD.PE_559_23(AP) 

SPECIFICATION 

COR  ltr  SARRA-IE.  dated  30  October  1980 

PACKED  AMOUNT 

96  lbs.  net. 

MfOAT  RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD.  VA. 

CONTRACT  NUMBER  . .  __  _  . 

DAAA09-77-C-4007 

HITROCELLULOSE 


JLCCEPIED  8I.ENO  NUMBERS 


NITROGEN  CONTENT 

MAX  __________  7. 

MIN  _________  7. 

.....  13.13  „ 


!Uf ACTURE  OF  SOLVENT  PROPELLANT 


_  POUNDS  ALCOHOL  AND  . 


—  ii  miiragHi 


.  POUNDS  SOLVENT  PER  POUND  NC/08Y  WEIGHT  INGREDIENTS  CONSISTING  OF 
PER  100  POUNDS  SOLVENT  PERCENTAGE  5EMIX  TO  WHOLE 


PROCESS- SOLVENT  RECOVERY  AND  DRYING 


laintain  Inert  Gas  Flow  of  1/3-inch  Positive  Pressure 


Maintain  Inert  Ga 


Increase  Teir.oeracure.  M 


STABILITY  (134.5‘C) 


. 30+  , 

c'  -LOSION  I 


63  POUNDS 


21 


21 


35 


2 


76 


62 


PROPELLANT  COMPOS'TION 


CONSTITUENT 


Nitrocellulose 


IE 


oatinz  Cycle  _ 


Post  Coating  Water  Drv 


TESTS  OF  FINISHED  PROPELLANT 


STABILITY  AND  PHYSICAL  TESTS 


FORMULA 


Potassium  Sulfate 


Methyl  Centraiite 


TOTAL _ 


Graphite 


otal  Volatiles 


2.15  Nominal 


No  E 


0.36  I  FORM  OF  propellant  j  Tvne  I  I  Cvlinder 


2.39 


Residual  Solvents 

1.7 

Moisture 

1.10 

Hygroscopicitv 

1.80 

Dust  &  Foreign  Matter 

I  0.10 

mm 


mcnas 


LOT  I.UM8ER  |  TEMP  -f 


+yu 


EsaaMaaaBaaaEBE 


of  Moon 


SPECIFICATION  DIE  I  FINISHED  I  SPEC 


LENGTH  'Ll 


DIAMETER  ID) 


perf.  dia.  id)  D.0054  nom  i  0.012  10.0054 


STANDARD 


remarks  - 


100.00%  |  100.007.  )  Web 


Outer 


0.0200 

0.01771 

0.0355 

0.01951 

riWttwagEWfflm 

-55.36 

-9.32 

♦Loading  density  of  0.2  g/cc  in  200  cc 
(nom)  closed  bomb 


17.6  r.om  |  I  16.38 


TYPE  OF  packing  container  FIBER  DRUM  625D:  1  ft  90  lbs,  net,  and  6  pound  sample 


REMARKS 

Chemical  test  results  corrected  for  TV,  graphite,  dust  and  foreign  matter. 

This  lot  meets  all  specification  requirements  except  that  loadability  is  somewhat  lower 
than  desire. 


SIGNATURE  CF  CONTRACTOR  S  RE'RESENTATIVI 

Ra  ft 4  t  1  4 
*  f\  •  A.  j»  x  A, 


ARRCOM  FORM  214R  10  AUG  77 


SIGNATURE  OF  GOVERNMENT  OUAUTY  ASSURANCE  REPRESENTATIVE 

J.  E.  Bland 
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llH 

atrafetlMii 

jrqifX 

REPOSTS  CONTROL  SYMiOl 

EXEMPT-PARA  7-2a 
AR  335-15 


COMPOSITION 

25mm  Bushmaster 

OA  LG*  NUMBER 

RAD -PE-559-20  (AP) 

SPECIFICATION 

•j  COR  letter  SARRA-IE,  dated  30  Octoher  1980 

PACKED  AMOUNT 

94  lbs. 

'MfGAf  RAIIFQRD  ARMY  AMMUNITION  PLANT.  RADFORD.  VA. 

CONTRACT  NUMBER 

DAAA09-77-C-4007 

fitTHOCELLULOSE 


ACCEPTED  8 LEND  NUMBERS 


C-15333 


NITROGEN  CONTENT 


_  7. 

_ 7. 

13.13  r. 


STABILITY  (134.5“CI 


3Q± 

EXPLOSION 


!Uf  ACTUJJE  OF  SOLVENT  PROPELLANT  ■ 


POUNDS  ALCOHOL  AND 


_  POUNDS  SOLVENT  PER  POUND  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF 

PER  100  POUNDS  SOLVENT  PERCENTAGE  REMIX  TO  WHOLE  tJ 


ummmsun 


?3GC£S 3- SOLVENT  RECOVERY  AND  DRYING 


Maintain  Inert  Gas  Flow  of  1/8-inch  Positive  Pressure 


Maintain  Inert  Gas  Flow  of  1/4-inch  Positive  Pressure 


Increase  Tamnerature.  maintain  1/4-inch  Positive  Pressure 


56 


74 


56 


PROPEUANT  COMPOSITION 


CONSTITUENT 


Nitrocellulose 


Diphenylanine 


Potassium  Sulrate 


ethyl  Centralite 


Coating  Cvcle 


Post  Coating  Water  Drv 


Tzsrs  of  Finished  propellant 


STABIUTY  ANO  PHYSICAL  TESTS 


95.95 


0.90 


Renaindeit 


±0.40 


Graphi te 


Total  Volatiles 


Residual  Solvents 


Moisture 


Hvgroscopicitv 


Dust  &  Foreign  Matter 


100.00 


0.40 


2.90 


Max 


Max 


Max 


±U.40 


Max 


Max 


96.28 


0.89 


0.86 


1.97 


100.00 


0.27 


1.38 


^E9S9E£liBnR!C!8| 


Mo  Ex 


FORM  OF  PROPELLANT 


No.  Perforation 


Heat  of  Explosi 


cal/g 


lOSED  SO. MB 


lEMSfGN 


inches 


SPECIFICATION  DIE  FINISHED  SPEC.  ACTUAL 


nora 


diameter  id)  0.0949  nom  D.147  p.0911 


WRF.  DIA.  Id)  3.0064  nom  P.014  0.0066  0AIB 

-4-90  |  tod oo%  |  loo-pox  jweb _  1  | 

REMARK)  Outer  D .0215  0.0177  1>*o«p  12/4/80 

Inner  b.031  |0.0184 

*Loading  density  of  0.2  g/cc  in  200  cc  Avg  0.0186  nom  P.0263  io.0181 
(nom)  closed  bomb  /s*  D«*,in"V!  20,  max 

.1  Ui.L.  A„.  7 


EZmaa^HHi5BI 


|gy23U^]i| 


to  15 


type  of  packing  container  £  iBdR  DRUM:  1  @  89  lbs.  net.  ana  3-lo  sample 


REMARKS 


1  T  S  DESCRIPTION  SHEETS 

■t— ■■  FORWARDED 

13.75 


Chemical  test  results  corrected  for  TV,  graphite,  dust  and  foreign  matter 
.'•V^his  lot  meets  all  specifications  with  exception  that  loadability  is  somewhat  lower  than 


SIONATURE  OF  CONTRACTOR'S  REPRESENTATIVE 


SIGNATURE  OF  GOVERNMENT  OUAUTY  ASSURANCE  REPRESENTATIVE 


R.  A.  Williams 


ARRCOM  FORM  214R  10  AUG  77 


J.  E.  Bland 
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— —  the  information  contained  herein  shall  • 

I  AM**  sc  used  for  government  purposes  only 

rtturELLAiu  Uuouftir  nun  3  file.  i  —  - 


PE-559 

SEPORIS  CONIkCs.  SywBOL 

EXEMPT-PARA  7-2a 
AR  335-15 


COMPOSITION 


25mm  Bushmaster 


5PCCIFICAT:0N 

COR  itr  SARRA-IE.  dated  30  October  1980 


MfOAI  RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD.  VA. 


PACKED  AMOUNT 


CONTRACT  NUMBER 


95  lbs. 


DAAA09-77-C-4007 


NITROCELLULOSE 


ACCEPTED  BUND  NUMBERS 


015333 


NITROGEN  CONTENT 


MAriUFACTURE  OF  SOLVENT  PROPELLANT 


POUNDS  SOLVENT  PER  POUND  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF _ 

too  PO'JNOS  SOI  VENT  PERCENTAGE  REMIX  TO  WHOLE 


PRDCiSS- SOLVENT  RECOVERY  AI1D  DRYING 


Maintain  Iner 


laintain  Inert  Gas 


Wa 


Coat ins  Cvcle  _ 


Post  Coat ins  Water  Drv 


PROPELLANT  COMPOSIPON  ] 


CONSTITUENT 


Nitrocellulose 


Dichenvlaraine 


Potassium  Sulfate 


Methyl  Centralite 


TESTS  OF  FiTIISHEO  PPOFEUANT 


IHCffiElTltlBiBKuISICH*  I 


95.60 


0.90 


1.00 


2.50  Nominal 


emainder  95.49 


STABILITY  AND  PHYSICAL  TESTS 


FORMULA 


HEAT  TEST  Sp,  134.5°';C  No  CC40 '  60' No  CC 


No  Exolosion  I  5  hr  mini  5  hr+ 


FOEM  OF  PROPELLANT 


No.  Perforation 


Heat  of  Explosion, 


cal/s  i900 . 5  nom  i  884.5 


SPEQFI CAPON  OIE  I  FINISH  HJ  SPEC 


99.98%]  length  in 


diameter  (D)  D.0949  nom  D.147 


PERF.  DIA.  |dl 


100.007.  I  Web 


t  Outer 

— - 

Inner 
Averag 

*L  ading  density  of  0.2  g/cc  in  200  cc 

m)  closed  bomb  .  „  „ 

|L=0 _ P.  9  - 

b  to  15 


type  op  packing  container  FIBER  DRUM:  1  a  90  lbs.  net.  and  5  pound  sample _ 


REMARKS 

Chemical  test  results  corrected  for  TV,  graphite,  dust  and  foreign  matter. 

This  lot  meets  all  specification  requirements  except  that  loadafaility  is  somewhat  lower 
than  desireu. 


SIGNATURE  OP  CONTRACTOR'S  REPRESENTATIVE 

R.  A.  Williams 


ARRCQM  FORM  214R  10  AUG  77 


SIGNATURE  OF  GOVERNMENT  QUALITY  ASSURANCE  REPRESENTATIVE 


J.  E.  Blard 
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PROPELLANT  DESCRIPTION  SHEET 


1 


PE-559 


EXEMPT-PARA  7-2a 


| COMPOSITION  25nffl  Bushffiaster 

OA  LOT  NUMBER  _1TV 

RAD-PE-559-22(AP) 

SABRA-IE,  dated  30  October  1950 

PACKED  AMOUNT  _  _  . . 

95  lbs. 

^mfgat  RADF0R0  ARMY  AMMUNITION  PLANT.  RADFORD.  VA. 

CONTRACT  NUMBER  ......  __  -  ..._ 

DAAA09  77-C-4007 

KSTROCELLIJLQSE 


C-15333 

ACCEPTED  BLEND  NUMBERS 

NITROGEN  CONTENT 

MAX  r. 

MIN  <r. 

Aurs  13.13  •: 

STABILITY  (I34.S°C) 


EXPLOSION 


MANUFACTURE  OF  SOLVENT  PROPELLANT  ’ 


_  POUNDS  ALCOHOL  AND 


PROCESS-SOLVENT  RECOVERY  AMO  DRYUJC 


Maintain  Inert  Gas  Flow  of  i/d-inch  Positive  Pressure 


PROPELLANT  COMPOSITION 


CONSTITUENT 


35 


62  I  Water  Drv  _  _  _ 


76  Coatine  Cvcle 


62  I  Post  Coatina  Water  Drv 


icSTS  OF  FINISHED  PROPELLANT 


STABIUTY  ANO  PHYSICAL  TESTS 


FORMULA 


iwrmaratn 


enylamine 


Potassium  Sulfate 


Methyl  Centralite 


TOTAL 


Graphite 


ACTUAL 


Mo  CC  60 


♦Loading  density  of  0.2  g/r.c  in  200  cc 
(nom)  closed  bomb 


0.03551  0. 01941 SAMPl£D  12/4/80 


,  |  1^6/31 

-55.36  -11. Sl?OFFeRK,l/16/81 


17.6  nom  15.37 


typ*  of  packing  container  FIBER  DRUM  652D:  1  <a  90  lbs.  net.  ancl  3-pound  sample 


DESCRIPTION  SHEETS 
FORWAROED 


SIGNATURE  OF  CONTRACTOR  S  *50RESENTATIVE 
R.  A*  Williams 


SIGNATURE  OF  GOVERNMENT  QUAUTY  ASSURANCE  REPRESENTATIVE 

J .  F. .  31and 


•  •  v*  ^'.y.vv.v.v.v.v.v.v.vAW.v  \  \  v  -  •  v  .- o 

—  I  III  ■■■■—  THE  information  CONTAINEO  herein  shall  < 

nrsrtnri  I  A  SE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 

PROPELLAhI  utauciriiui-j  os itti- 


REPORIS  CO.V«'Jl  SfMdOL 

EXEMPT-PARA  7 -2a 
AR  335-15 


COMPOSITION  _  , 

25mm  Bushmaster 

DA  LOT  NUMBER  RAD_pE_559_23(AP) 

SPECIFICATION 

COR  ltr  SARRA-IE .  dated  30  October  1930 

PACKED  AMOUNT 

96  lbs.  net. 

MfOAT  RADFORD  ARMY  AMMUNITION  PLANT.  RADFORD.  VA. 

CONTRACT  NUMBER  ...... 

DAAA09-77-C-4007 

NITROCELLULOSE 

ACCEPTED  BLEND  NUMBERS 


NITROGEN  CONTENT 


13.13 


STABILITY  (134.5*0 

_  -  -  MIN 

MIN 

3Q+  MIN 

EXPLOSION  HR 


!Uf ACTURE  GP  SOLVENT  PROPELLANT 


2  POUNDS  SOLVENT  PER  POUND  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF  . 


ether 


—hi  nmncanw 


■>UNOS  ALCOHOL  i 


PER  100  POUNOS  SOLVENT  PERCENTAGE  REMIX  TO  WHOLE  -  JJ _ 


PPGCcSS-SOLVEIiT  RECOVERY  A;!D  DRYING 


Maintain  Inert  Gas  Flow  of  1/3-inch  Positive  Pressure 


Ma in t a in  Iner t  Gas 


Increase  Temperature.  M; 


•v  _ _ 


Coating  Cvcle _ 


Post  Coatine  Water  Drv 


TS  OF  FK’JSHED  PROPELLANT 


PROPELLANT  COMPOSITION 


CONSTITUENT 


Nitrocellulose 


STANDARO 


REMARK?  - 


LENGTH  (LI 


DIAMETER  ID) 


PERF.  DIA.  Id)  p.0054  ncm  IQ.Q12  I  0.005 


+90  I  loo-op?.  |  loaoor.  |  weo 


Outer 


Ir.aer 


0.02001  0.01771  pa«ed  12/4/30 


10.035510.0195 


test  finished# 


EHggSliaEEEg] 


wamwfiml 


OFFERED 


♦Loading  density  of  0.2  g/cc  in  200  cc 
(nom)  closed  bomb 


TYPE  OF  packing  container  FIBER  DRUM  625D:  1  @  90  lbs.  net.  and  6  pound  sam 


REMARKS 

Chemical  test  results  corrected  for  TV,  graphite,  dust  and  foreign  matter. 

This  lot  meets  all  specification  requirements  except  that  loadability  is  somewhat  lower 
than  desire. 


SIGNATURE  OF  CONTRACTOR  S  REPRESENTATIVE 

R.  A.  Williams 


SIGNATURE  OF  GOVERNMENT  OUAUTY  ASSURANCE  REPRESENTATIVE 

J.  E.  Bland 


ThlrtiTTWir 
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T WE  INFORMATION  CONTAINED  MCRElN  SHAU- 
•£  USED  FOR  GOVERNMENT  FURFO&ES  ONLY 


PROPELLANT 

BALLISTIC  REQUIREMENTS  25mm  APDS  CARTRI DOES 


•2048  contract 


ADMS-56/895  Spac 


-0010  contract 

AS12013532  Spec 
12G13535  drawing 
MV  91 


Oerlikon 
WSK  62Q10D 


Vo  +  .72$  £1356  (21°C),S£10 
Vo  .  ?2-S  £1326 
F  +  .723  £359  (21°C) 

P  +  5.14S  *496  (-54  +71°C) 


Avg  *  1341  m/s 


Cm  AP 


Vo  »  1350  +^  15  (21  C).  S  £  10 

P  +  3S  £  454  (21°C) 

P  +  3S  ^  496  (71°C)  . 


Avg  «  1350  m/s  | 


135  Cm  AP 


+  .72  s£i375  (_2l°c)>s<w 

Vo  -  .72  S^13;5  * 

Pc  +  0.72  S£  392  MPa 
Pc  +  5.14  S<  490  MPa 


Avg  =*  1360  n/s 


Cm  AP 


J- 


. ...  si 


7  ' 


-V>S  »'1  v»j  '-.to 


7T,f.,.«2^MATtON  CONTAINED  HEREIN  SMAuL 
BE  USED  POP.  GOVERNMENT  PURPOSES  ONLY 


PROPELLANT 
HIS  rOP.Y/BIRECTION 


1.  Radford  559-15  selected  in  1978  using  1340  M/s  velocity  criteria.  Propsl- 
lant  has  0.5  percent  l^SO^  suppressant.  Specification  ADMS-567895  was 


applicable. 


2,  Sept.  79  -  Projectile  -velocity  Increased  to  obtain  Bushmaster  specification 
penetration  1340-^1350  L/s 


3.  Aug,  through  Oct.  79  -  Muzzle  blast  and  flash  defined  as  a  problem  by  the 
user.  One-half  gram  KNO^  added  to  solve  problem.  Increased  pressure  with 


RAD-559-16. 


Jan.  80  -  Specification  AS12013532  (P  +  3  s.d.  ^  496  at  71°C  and  1350  +  15 
m/s)  and  drawing  12013535  in  effect,  FACC  recommended: (ref .  letter  OE-80-Q10, 
18  Jan.  80)  to  user: 


a.  Make  and  test,  propellant  with  salt  before  propellant  :*  awing  changed. 


b.  Make,  and  test  four  pilot  lots  of  two  webs  (increased)  and  two  coa.ting 
levels  to  increase  the  propellant  progressivi ty  and  reduce  pressure. 


Note:  Recommendation  4A  was  non  accepted. 

Rr commendation  4B  was  accepted  for  partial  implementation. 


5.  June  80  -  Drawing  12013535  changed  per  direction  to  incorporate  1.0  percent 
total  ProPe^lant}* 


6.  Aug .  80  -  Lot  2AD  359-17  with  I  '<7,  ^SO^  (increase  of  0.57,)  was  received  and 
tested.  Pressures  were  higb  and  propellant  returned  to  Radford  for  addition 
of  more  coating,  blending  and  shipment  sack  to  FACC. 


7.  Oct.  80  -  Let  RAD  559-17  (B)  received  and  tested.  Lot  was  improved,  but  still 


pressure?  were  tco  high  at  +71  C. 


3.  Oct.  80  -  Let  RAD  559-18  and  -19  received  and  tested.  It  vas  determined  by 
Radford  after  shipment  that  the  lots  were  contaminated  with  DNT,  The  propel¬ 


lant  also  had  not  been  configured  as  specified  a3  rect. amended  (Ref.  -+B), 

k-  178  ■  . 
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TWF  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USEO  FOR  GOVERNMENT  PURPOSES  ONLY 


RAD-5S9  Jet  19  was  too  slow,  and  lot  18  was  better  but  the  configuration 
and  contaaination  were  significant  departures  from  the  configuration  in  trie 
12013535  drawing. 


Oct.  80  -  Meeting  at  FACC.  Radford  was  directed  to  proceed  with  another  four 
pilot  lots  (two  webs  and  two  coatings  of  each  web)  in  an  attempt  ot  retune 
the  configuration.  Radford  lot  559-15  was  established  as  a  reference  powder 
fot  closed  bomb  purposes.  Closed  bomb  results  were  to  be  used  for  comparisons 
since  Radford  was  not  able  to  perform  ballistic  firings. 


Dec.  30  through  Jan.  81  -  Received  and  tested  Radford  559  lot  -20,  -21,  -22, 
and  -23.  Determined  that  due  to  last  minute  reblending  performed  at  Radford 
before  shipment,  the  loading  density  v:.s  effected  and  was  too  low  (approx¬ 
imately  93  percent  of  nominal).  Ballistic  data  '>ere  obtained  by  overloading 
and  vibrating  the  case  and  charge.  Radfori  lot  -21  showed  promise  if  the 
charge  loadability  could  be' increased. 


Jan. 81  -  Meeting  at  Radford  for  definition  of  redirection  for  the  next  lot 


RAD-559-24.  RAD-21  was  to  be  copied  but  with  increased  loadability.  Salt 
level  to  be  maintained  at  1.07.. 


Apr.  81  -  RAD  let  559-24  received  at  FACC  and  tested,  Xhis  lot  was  too  slow 


and  was  also  found  to  be  contaminated  with  other  propellant  pieces.  3lendad 
samples  of  RAD-17  (too  fast)  and  RAD-24  were  tested  at  FACC,  and  a  25  percent 
RAD-24  and  75  percent  RAD-17  extrapolated  to  a  better  solution. 


Apr.  81  -  Meeting  at  Radford  to  redirect  future  efforts.  FACC  presented  th*t 
ballistic  results  of  the  RAD- 24/17  blends.  Radford  was  directed  to  repeat 
the  blends  using  the  full  capacity  blenders  and  ship  the  samples  to  FACC  for 
ballistic  testi.  Radford  was  directed  also  to  equip  themselves,  with  help 
from  FACC,  to  ballistically  fire  25mm  APDS-X  ammunition  by  July  1981.  No 
changes  to  cha  specifications  were  -iquestsd  by  Radford  personnel,  Radford 
was  also  directed,  when  processing  .or  the  20,000  lb.  mid-July  lot,  to  pro¬ 
vide  "high"  and  a  "low”  coated  batches  which  would  be  blended  to  provide  the 


proper  coating. 


*’». <’rv*'-v,r  VI  nW-O-VW.  VI 
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,*  ***  ’ 

14,  June  81  -  FACC  received  blended  RAD  lots  559-26,  -27,  -28,  -29,  and  -30. 

FACC  also  received  two  samples  from  the  20,000  pound  lot  for  mid-July  del¬ 
ivery.  These  samples  were  to  be  one  “high"  and  one  "low"  for  blending 
purposes.  The  five  blended  samples  were  ballistically  tested  at  FACC.  Of 
those  samples  fired,  three  were  fairly  close  together  in  performance  but  all 
were  high  in  pressure  at  ambient  temperature.  The  "low-high"  samples  from 
the  20,000  pound  lot  were  even  higher  and  had  to  be  fired  with  4  to  5  grai.. 
reduced  charge  weig^tc. 

15.  July  81  -  FACC  compiled  the  data  from  (14)  above  and  transmitted  to  inter> 
ested  government  agencies  prior  to  meeting  at  FACC  on  7  July  1981. 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
BE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


FACC 

RECOMMENDATIONS: 


GOVERNMENT: 

1.  -Provide  funds  to  Radford  to  establish  ballistic  capability, 
evaluate  Dutch  propellant  and  establish  20,000-pound  lot 
as  deliverable. 

2"  Implement  second  source  work  directive  on  STS  contract. 


RADFORD: 

1.  Establish  ballistic  capability, 

-  L  Evaluate  Dutch  lot  MC  07-78  in  closed  bomb  and  Mann  barrel. 

Establish  limits  of  propellant  parameter  for  blending  of  two 
segments  of  20,000-pound  lot. 


1.  Investigate  RAD-18  and  Dutch  lot  07-78  further  over  temper¬ 
ature  range  gainst  AS12013532  requirements. 

2.  Establish  a  more  accurate  relationship  between  chamber  pres¬ 
sure  and  case  mouth  pressure*  Ten  percent  may  be  too  large. 

o  Include  Oerlikon  ?„  location  in  evaluation  (approximately 
20mm  difference  between  Oerlikon  and  CONUS  pick-up 
locations) . 

3.  Re-establish  pressure  differential  for  new  Oerlikon  pressure 
transducer  location. 


25mm  APDS  HOT-COLD  PRESSURE  DTK "RENTIALS 


CHAMBER  PRESSURE,  MPa 


.V.VVV’A” 
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25mm  FOREIGN  PROPELLANT  COMPART SONS 


WS  P-2078 
0.158"  — 
0,094"  — 
0.0063"  — 
0.0185"  — 

100%  - 

100%  - 

97.54  — 

1.03  - 

1.03  ~ 


3.0%  - 

0.1  - 

1.1  - 

0.5  - 

0.2  - 

1.02  — 

0.7  - 

1.9  - 

928  - 


Length  - - 

Diiuecar  - - - 

Inner  Diameter - - - 

Web  Ihicfcners  — — - . 

RQRadl:o7d  - - 

ox?  _ _ _ _ 

Radford 

NC.7.  (13.2%) - 

DPA ,  %  — - - - - 


MC  06-78 
0.128" 
0.100" 
0.0067" 
0.019" 
TBD 
TBD 


Ethyl  Centralite,% - - - 1,4 

Camphor,?.  - - 0.8% 

Graph! te;%  - - - 0.1 

Moisture, %  — - -  1,2 

Alcohol,?.  - - - 

E  ther ,  ?.  - — — - 


Grav.  Density, 5*./ tc  - - -  0.99^, 

RS,?{,  - — — - —  0.8 

TV,?.  - - - 

HOE ,  .  - - -  906 


f** 
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DUTCH  2 Scan  AP  PROPELLANT 
BALLISTIC  RESULTS  IN  M791  DESIGN 
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SPECIAL  OPERATING  INSTRUCTIONS 


MATERIALS  MANAGEMENT 


A.  Materials  Control 


.  Following  Is  a  list  o£  materials  required  for  the  manufacture  of  25mm  propellant 


Nitrocellulose  (13.15ZN) 


MIL-N-244 
Type  I,  Grade  C 


Dipheny famine  (DPA) 


MIL-D-98 


Potassium  Sulfate 


MIL-P-193 


Graphite 

Methyl  Centralite* 


MIL-G-155 


MIL-M-19719 


♦Must  be  ground  -  97  percent  minimum  to  pass  a  70  mesh  screen. 


PROPELLANT  DEPARTMENT 


Type  Propellant :  25mm 


Approximately  5,000  pounds  -  16  mjL:es  will  be  require. 


Specification 


Percent  by 
Weieht 


Weight, 


Nitrocellulose*  (13.15  + 
■0.051  N- Cotton  Linters) 


MIL-N-7,44 
Type  I,  Grade  C 


100.00 


348.0 


Diphenylamine  (DPA) 


MIL-D-98 


1.00** 


Potassium  Sulfate 


MIL-?- ’.93 


1.00** 


3.5 

355.0 


*Use  blend  with  N  closest  to  13.20  percent. 
**Based  on  nitrocellulose  weight. 


Nitrocellulose  requirements  are  as  follows: 


Acceptable  Limits 


Solubility 


40  to  49  percent 


Fineness 


Final  Blend :  90 

Control:  82 

Accept:  77  to  95 


Freeness 


Final  Blend: 
416  to  550  ml 
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Solvents 


Acceptable  Limits 


92  pounds  solvent  per  100  pounds 
dry  weight  of  Ingredients 


326  pounds  of  solvent  per  mix 


65  parts  ether  per  100  parts  solvents 


212  pounds  of  ether  per  mix 


35  parts  alcohol  per  100  parts 
solvents 


114  pounds  of  alcohol  per  mix 


A*  Chemical  Grind 


Weigh  Ingredients  as  required  In  accordance  with  the  following: 


Ingredient 


Tolerance 


k2so4 


3  lb  3  ozs. 


3  lbs  8  ozs. 


Graphite* 

Methyl  Centralite 


10  lbs  0.0  ozs. 


+/-  0.3  oz 
+/-  0.3  oz 
+/-  0.3  oz 


As  determined 


^Graphite  weight  is  based  on  5.000  pounds  per  batch. 


Nitrocellulose  Area 


Supply  a  sufficient  quantity  of  nitrocellulose  (13.15  +  0.05?  linters)  to  produce 
16  mixes  (348  pounds /m±x). 


Dehydration 


1.  Use  General  Operating  Instructions  ar-4  the  following  specific  instructions: 


Number  of  blocks/mix 

Dry  weight  of  NC  per  block 

Gallons  of  alcohol  per  block  (m.cn> 

Nominal  dwell  time,  minutes 

Wet  weight  of  Individual  blocks,  lbs 


4 

87 

17 

1 

104  +/-  4 


2.  Weigh  dehy  blocks  end  record  individual  block  weights  on  flow  cards. 
Identify  each  mix  by  NC  blend  number  and  type  of  propellant. 


Solvent  Mix  House 


1*  Use  General  Operatix  h  Procedures  for  preparing  DPA  with  ether  (mixed  solvent) 
Mixture  calculated  weights  of  ingredients  for  preparation  of  one  final  mix 
charge  and  one  solvent  mix  are  as  follows: 


i**X**%#M*3 
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&A. 

Ingredient 


One  Final  Mix, 
oounds 


16-1/ 2  Final  Mixes, 
pounds 


Ether 

Dlphenylamine 


TOTAL 


212.3 

3.5 

215.8 


3502.95 

57.75 

3560.70 


2.  A  laboratory  analysis  roust  be  performed  on  each  tank  of  solvent  mix.  The 
laboratory  sample  must  meet  the  following  requirements: 


Ingredient 

Dlphenylamine 

Ether 


Percent  Ingredient 


1.02  to  2.22 
97.38  to  99.38 


E.  Final  Mixer  (mixer  temperature  50®  maximum) 

1.  Build  alcohol  to  114  pounds  and  add  the  alcohol  to  the  mixer.  The  alcohol  add 
weight  is  determined  by  subtracting  the  dry  nitrocellulose  weight  from  the  total 
wet  weight  of  the  dehydrated  blocks  and  subtracting  the  difference  from  114  pounds 

2.  If  there  is  no  alcohol  build,  there  must  be  a  minimum  of  10  pounds  added  to  the 
mixer. 

3.  With  the  mixer  in  operation,  gradually  add  348  pounds  of  nitrocellulose 
L?  (split  blocks)  to  the  mixer. 

4.  Mix  for  4  to  5  minutes. 

5.  a.  Standard  Method  -  Allow  216  +/-  1  pound  of  mixed  solvents  to  start 

flowing  into  the  mixer, 

b.  Alternate  Method  -  Add  3.5  pounds  (3  lbs  8  ozs  +/-  0.3  ozs)  of  DPA  to 
IQ  pounds  of  ether  in  a  solvent  boot.  Stir  the  mixture  with  a  wooden 
paddle  until  the  DPA  is  dissolved  (approximately  1  minutes).  Add  the 
slurry  mix  (DPA-ether)  plus  an  additional  202  pounds  of  ether  to  the  mixer. 

6.  Add  one  bag  of  (3.5  pounds)  to  the  mix.  Distribute  the  chemical  evenly-. 

7.  Add  40  pounds  of  remix  (strands,  split  press  blocks,  and  heels)  if  available. 

8.  Close  the  lid  and  mix  for  25  minutes. 


9.  Ten  minutes,  minimum  prior  to  discharging  the  mixer,  an  additional  solvent  add 
(ether /alcohol  in  a  2:1  ratio)  may  be  made,  as  required,  to  produce  propellant 
which  will  extrude  within  the  desired  pressure  range.  Record  all  solvent  adds 
and  exact  nixing  time  on  the  flow  card. 

10.  Continue  mixing  until  a  minimum  mixing  time  of  40  minutes  (time  after  the  start 
of  solvent  mix  addition)  has  occurred. 
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IT.  When  the  desired  nix  consistency  has  been  obtained,,  pull  the  mix  Into  tub 3 

12.  Charge  the  required  amount  of  propellant  into  thcr  maceratcr. 

13.  Macerate  for. a  minimum  of  five  minutes. 

1A.  Pull  the  macerated  propellant  and  deliver  to  the  preblocker. 

Alternate  Mixer 

1.  Produce  16  mixes  usi'  ;  Beken-Mixer  (double-wing)  and  current  GOP. 

2.  Mix  time  will  be  30  minutes  or  as  specified  by  initiating  engineer. 
Preblocking,  Macaroni,  and  Final  Blocking 

1.  Preblocker  -  Sufficient  dwell  time  to  make  blocks  for  macaroni  press. 

2.  Macaroni  -  Use  one  16-mesh  screen. 

3.  Final  Blocker  -  30  seconds  (minimum)  high  pressure  dwell  time. 

Press  and  Cutting  House 

Lots  RAD-PE-559-17  -18  -19 


Type  Press 
Ho.  of  Screens 
No.  of  Dies/Press 
Agate,  inch 
Pin,  inch 
Pin  Circle,  inch 
No.  of  Pins 

Extrusion  Pressure,  psig 


No.  Mixes 


Vertical  Unmodified  12-incn  press 
2  (16  and  AO  mesh)  for  all  lots 
20  for  all  lots 

0.1A7  0.170  0,190 

0.01  A  0J.016  0.018 

0.090  0.10A  0.115 

7  for  all  lots 
2,000  -  2,800  for  all  lots 

Lots  RAD-PE-559-17  -18  -19 

16  *  * 


Type  Cutter 

Small  Arms  for  all 

lots 

Green  Length,  inch  (+/-  0.001) 

0.110 

0.135 

0.150 

Outer  web,  inch 

0.150 

0.190 

0.213 

Inner  Web,  inch 

0.150 

0.190 

0.213 

Cutting  Die,  inch 

0.150 

0.190 

0.213 

No.  of  Blades 

28  for  all  lots 

Roll  Size,  inch 

1-1/2  plain  for  all 

lots 

Gear  Train  for  x  180  x  160 

65 

80 

90 

*Four  blocks,  two  press  loads,  or  approximately  200  pounds  will  be  extruded 
for  lot  RAD- PE-559-18  and  the  same  quantity  will  be  extruaed  for  lot  RAD- 
PE-559-19.  These  two  lots  will  be  tlaced  in  sausage  bags  at  cutting. 

19A 


v»  r* '.v  »  v  vt  jv\%isaAM^KLVT  V-ST-vja.'iw'.x.'' -.•  •_*  v-v-.t.  v.v^y^.v.v'. w>v.'„\ *-:  ~.-j v  w/jo-j^i?* 


THE  INFORMATION  CONTAINED  HEREIN  SHALL 
EE  USED  FOR  GOVERNMENT  PURPOSES  ONLY 


ATATXJi 

I 


PEI  559-17  thru  19 


June  6,  3.980 


1.  Adjustments  may  be  necessary  in  the  gear  train  and  cutting  dies  to 
obtain  correct  dimensions.  For  lot  RAD-PE-559—17  the  correct  average 
length  is  0.108  +/-  0.005  inch  foi  averages  of  10.  If  first  average  of 
10  is  outside  limits,  a  second  set  of  ten  measurements  will  be  made  and 

the  average  of  20  will  be  used  for  decisions  (one  gear  tooth  *  0.0014  inch). 

2.  Use  water /alcohol  mixture  in  dripolator  cn  cutting  machines. 

3.  Cutting  machines  must  be  kept  in  adjustment  so  as  "tails"  do  not  exceed 
5  percent .. 

4^-  The  lot  must  be  properly  identified. 

'  .  ■  * 

Solvent  Recovery 

1.  Prior  to  charging  the  Solvent  Recovery  Tank,  the  tank  used  must- be  cnecked 
tc  assure  that  all  equipment,  including  U-gages,  recorders,  etc.,  are  in 
proper  working  order. 

2.  Identify  buggies  and  sausage  bags  with  lot  number ,  and  propellant  type. 


3.  Load  at  21  +/-  3°C.  Put  identified  sausage  bag  pilot  lots  RAD-FE-559-18 
and  -19  on  top  of  SR  tank  load. 

4.  Maintain  inert  gas  flow  to  1/8-inch  positive  pressure  for  32  hours. 

5.  Increase  inert  gas  flow  to  1/ 4-inch -positive  pressure  and  maintain  for 
32  hours. 

1>.  Turn  on  heat  exchanger  and  control  at  35  +/-  3*C  at  1/4  inch  positive 
pressure  for  24  hours. 

7.  Cover  with  water  until  ready  for  transport  to  water  dry. 

8.  Identify  buggies  with  propellant  type,  PEI  No.,  SR  Bldg,  and  Tank  Nos. 


fei 


9.  Pull  the  lot  ?ud  transport  to  water  dry. 
Water  Dry 


b 


3. 


Load  propellant  lot  in  Water  Dry  and  cycle  at  56  -  62° C.  Put  the  two  lots, 
RAD-PE-559-18  and  -19, in  Identified  sausage  bags  on  top  of  water  dry  tank 
and  load. 


2.  Water  dry  propellant  for  10  days. 


Separate  water  from  propellant  and  allow  a  24-hour  drainage  period.  Load 
971  pounds  into  numbered  stainless  steel  dump  buggies.  Take  representative, 
samples  from  first,  third  and  fifth  buggies  for  "sausage  bag"  TV.  Be  sure 
they  are  identified  bv  buggy  number.  Quality  Control  will  weigh  971  grams 
to  within  0.1-gram  :e  and  after  a  10-hour  air  dry  cycle  and  the  average 

of  the  three  TV  resets  should  be  900  +/-  10  grams  after  drying. 
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Water  Dry  (Cont)  •  v‘*j 

4.  When  sausage  bag  TV  results  are  available,  check  buggy  net  weights,  record 
changed  weights,  and  transport  buggies  to  coating  house  as  necessary. 

5.  Also,  take  three  971-gram  "sausage  bag",  air  dry,  TV  samples  from  lots 
8AD-PE-18  and  -19.  QC  will  weigh  these  before  and  after  drying  for  10  hours 
in  air  dry  tank. 

6.  Send  a  representative  2-pound  sample  from  the"sausage  bag"  samples  from  lots 
RAD- PE-55 9-17,  -18  and  -19  to  lab  for  complete  analysis.  Label  "uncoated." 


i 


Coating  House 


1.  Check  out  coating  barrel  system  by  UOP  to  sec  that  all  valves  are  open  or 

closed  as  required  and  to  determine  that  temperature  controls  are  functioning 
satisfactorily  before  coating  operation  commences. 


2.  Check  out  ventilating  system  and  be  sure  butterfly  valve  is  open. 

Coating  Technique* 

1.  Charge  wet  propellant  (900  pounds,  dry-  weight) ,  build  water  weight  to  90 
pounds  and  add  128  pounds  of  alcohol. 

2.  Start  barrel  rotation. 


3.  Bring  barrel  temperature  to  75  +/-1°C  (167  +/-  2°F) . 

4.  Rotate  for  15  minutes  at  temperature  and  stop  barrel. 

-  * 

5.  Add  metayl  centralite  and  ethyl  alcohol  slurry  in  three  equal  increments  of 
9  pounds  5.7  ounces  of  methyl  centralite  in  16  pounds  of  ethyl  alcohol  by 
means  of  tank  lid  using  1-inch  orifice  and  minimum  of  5-minute  dispensing,  time. 

6.  Rotate  barrel  for  two  hours  (+/-  5  minutes)  starting  from  start  of  addition 
of  last  Increment  of  methyl  centralite. 


K. 


7.  Cool  coating  barrel  to  40°C  and.  cycle  10  minutes. 

8.  Wash  propellant  with  cold  water  from  coating  barrel  through  trough  and 
discharge  into  buggies. 

9.  Transport  to  water  dry  identified  by  appropriate  lot  number. 

After  Coating  Water  Dry 

Water  dry  at  56  -  62°C  for  48  hours. 


‘Using  GOP  4-9-21. 


196 


ms. 


Glaze;  the  two  small;,  lots  with  0.2  percent  graphite  for  .1  1/2  hours  usi: 
fiber,  drum  and  procedure,  HXD-A-11-140'.  A  25-pound  final  lot  sample  w 
be  taken  from  each  of  lots- RAD-PE-559-18  and  -19  after  glazing .  For  t 
aa  described  in  preceding  paragraph  six. 


i . 
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Markins  and  Address ins 


Marking  and  address  Is  to  be  as  follows: 


One  side:  PROPELLANT  EXPLOSIVE  (SOLID)  CLASS  B 
25am  GUN 

LOT  KAD-PE-559- _ * 

_ WEB  MP  GRAIN 

_ LBS  NET _ .LBS  GROSS 

‘  CU  FT  PACKED  ** 


*Insert  as  applicable  -17  for  5000-pound  lot  with  0.019”  web,  -18  for  50-100 
pound  lot  with  0.021-inch  web  and  -19  for  50-100  pound  lot  with  0.024  inch  web. 


FORD  AEROSPACE  AND  COMMUNICATION  3  CORPORATION 

33600  ORTEGA  HIGHWAY 

SAN  JUAN  CAPISTRANO,  CA.  92675 

MASK  FOR:  CONTRACT  DAAK30-f80-C-0010 


FROM: 


COMMANDER 

RADFORD  ARMY  AMMUNITION  PLANT 
RADFORD,  VIRGINIA  24141 
CONTRACT:  DAAA09-77-C-4G07 


III.  TECHNICAL  DEPARTMENT 


A.  Quality  Control 


1.  Monitor  and  inspect  the  propellant  outlined  under  this  PEI  using  Standard 
Inspection  Procedure  and  Special  Operating  Instructions  contained  herein. 


2.  Ensure  that  the  propellant  is  kept  separated  and  properly  identified  at  the 
cutting  machine, in  the  powder  buggies,  at  solvent  recovery  and  an  water  dry. 


3.  It  is  requested  that  the  following  data  be  taken  during  pressing: 


a.  Granule  length,  diameter,  web,  web  difference,  percent  tails, 
and  perforation  (20  grains) 


b.  Extrusion  pressure  (2/shift). 


4.  Composite  samples  of  cut  propellant  will  be  observed  for  closed  perforations 
twice  per  shift  (25  grains / samp le ) .  If  closed  perforations  are  found,  QC 
will  notify  Production  and  initiating  engineer. 


5.  Perform  1Q0  percent  inspection  of  coating  of  propellant. 


6.  Deliver  samples  from  water  dry  and  Finishing  area  to  Building  7105  as 
outlined  in  this  PEI. 
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CUTTING 

4.  Small  Anas  Cutter  verify  setup) 


17 

18 

19 

(a) 

Outer  web,  inch 

0.150 

0.190 

0.213 

(b) 

Inner  web 

0.150 

0.190 

0.213 

(c) 

Cutting  Die 

0.150 

0.190 

0.2.LJ 

<d) 

No.  of  Blades 

28 

28 

28 

(•) 

Roll  Diameter 

1 

1/2"  Plain 

<f) 

Gear  train  . 

65.- 

80 

90 

For  Q  x  180  x  160 

x  89 

(8) 

Length  of  grain. 

0.110 

0.135 

0.150 

inch  (+/-  0.001) 


‘  5.  GREEN  PROPELLANT  DIMENSIONS 


Average  of  10  Measurements  Desired  Average 

17 

Length 

0.104  +/-  .002 

5/  (b) 

Outside  diameter 

0.122  +/-  .004 

(c) 

Outer  web^ 

0.021  +/-  .002. 

(d) 

Perf.  diameter^ 

0.011  +/-  .006 

(e) 

Inner  web^ 

0.020  +/-  .002 

(f) 

Perf.  Diameter.. 

0.011  +/-  .002 

(8) 

Inner  Web 2  A 

0.0196  +/-  .003 

(h) 

Perf.  diameter 3 

0.010  +/-  .002 

(i) 

Outer  Web 2 

0.020  +/-  .002 

(j) 

Z "Tails"  not  to 

exceed  5Z 

00 

Lot  properly  identified 

(1) 

Remix  left  from  mix 

1.  Press  heels,  lbs 

2.  Press  extrudate  remix,  lbs 

3.  Cutting  machine  remix,  lbs 

6.  SAMPLES  TAKEN  FOR"SAUSAGE  B.\G"  TV 

(a)  From  water  dry  (after  10  days) 

1.  Buggy  one  (971  gms)  record  weight 

weight  after  10  hxs  air  dry 

2.  Bujgy  three  (971  gms)  Record  wt. 

weight  after  10  hrs.  air  dry. 

3.  liuggyfive  (971  gms)  Record  wt. 

weight  after  10  hrs.  air  dry. 

(b)  Two  pound  sanples  sent  to  lab  for 
complete,  analysis  from  each  lot. 

(Composite  3  bags  "sausage  bag"  Air  Dry 
samples) "Label  before  coating" 


Record  actual  data  where  possible 


Mix  1 

Timbers  or  I 

jot  Numbers  ;  ! 

1 

"T - 

1 

-J _ _ 

i  • 

;  * 

1  j 

i 

1 

l 

i 

i 

** 

. .  . . 

1  l 

I 

i  1 

!  f 

!  1 

!  \ 

J _  1 

i  1 

!  ! . 

1  * 

1  t 

?  ! 

\  1 
» 

!  i 

> 

Kv. 


10. 


u. 
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M-10  Propellant:  for  25  mm 
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rsi-559-17  Thru  19 


;•> 


•v*. 


-Record 


COATING 


(a) 


(b) 

(c) 

(d) 


(e) 


(f) 


(«) 

(h) 


Correct  wet  weight  of  powder  added 
to  barrel  (900  pounds,  dry  wt.) 

Water  weight  built  to  90  lbs 
Alcohol  added  (128  pounds) 

Barrel  temp,  brought  to  75  +/-  1°C. 

and  rotated  15  min. 

Add  1  -  9  lb.  5.7  02  of  Methyl 
Centralite  in  l£  pounds  Ethyl 
Alcohol  with  5  minutes  dispensing 
time 

Add  2  -  Repeat  of  add  1 
Add  3  -  Repeat  of  Add  1 
Rotate  barrel  for  2  hours  +/-  5  min. 
Time  started 
Time  stopped 

Cool  barrel  to  40°C  and  rotate  10  min. 
before  discharging  with  cold  water. 

Lot  identity  correct. before  trans¬ 
porting  to  water  dry. 


Verify  Water  Dry  Time  and  Temperature 
56  -  62°C  for  48  hours. 


Verify  Air  Dry  time  and  temperature 
54  +/-  4®C  for  10  hours. 


Sample  after  10  hour  air  dry  for  a  20  min. 
M&V  and  GCTV 


Blending  and  Glazing  and  Screening 
•  -Check  Lot  Number s- 
Amount  of  blender  charge  correct 
Preblending  time  correct 
Lot  moisture  adjustment  correct 
Amount  of  graphite  correct  (101bs/50001b) 
Blending  and  Glazing  time  correct  (3  hrs) 
Screens  clean  and  correct 
Drums  identified  correctly 
25-pound  final  lot  sample  taken  from 
each  lot. 


(a) 

(b) 

(c) 

(d) 

(e) 

(f) 
CS) 
(h) 


actual  data  where  possible 


-  Mix 

Numbers  or 

Lot  Numbers 

- - 

1 

i 

-  -  — . *  . 

i  'v 

1  1 

_  1  J _ 

1 

1 

1 

( 

r—  j  1 

i 

! 

.  1  j 

!  1 

i 

i  ! 

......  I  .  * 

i 

» 

t 

i  1 

1  i 

_ i _ : _ L 

1  i 

! 

i  •  ‘ 

1 
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DISTRIBUTION 


Radfcrd 

W.  H.  Fuller 
J.  B.  Hathaway 
Central  File 
L.  C.  Pugh 
E.  M.  Soucek 
W.  T.  Bolleter 
C.  D.  Chandler,  Jr. 

File  (PE-5S9) 

J.  W.  Pierce 
J.  6.  Johnson 
Technical  Library 


Salt  Lake  City 
R.  6.  Sailer 


AllethanT  Ballistics  Laboratory 

6.  H.  Moody 
Librarian 

Sunflower 
T.  F.  Newsome 

Kenvil 

R.  H.  Cruise 

Bacchus 

G.  R.  Muir 
Librarian 
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